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* Each Bausch & Lomb “CP” Replica Grating is equal or superior to 
the master grating from which it was made, 


* A minimum of Rowland ghosts 
* Satellites negligible or completely absent 
* Gratings available in a wide range of numbers of grooves per mm. 


* Plane Reflectance, Plane Transmission, or Concave Gratings 
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The Microscope of Choice for 
all Exacting Work ! 


* Highest precision 


Outstanding optical 
performance 


* Extensive interchange- 
ability of parts 


* Extreme convenience of 
operation 


* Modern overall design 
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32nd (1956) Examination 


Application forms for 
entrance to the 1956 Exami- 
nation returnable not later 
than the lst June 1956, may 
be obtained from the Gene- 
ral Secretary, The Institu- 
tion of Chemical Engineers, 
56, Victoria Street, London, 
S.W.1. In applying for forms, 
applicants should state which 
parts of the examination they 
propose to take. 
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Science Association Publications: 


IRON ORES OF INDIA 
Dr. M. S. Krishnan 
Director, Geological Survey of India 

In this book the Author has surveyed the 

poy quality and quantity of iron cres in 

the different States of the Indian Union and has 

given a brief history of development of the iron 

and steel industry in India from ancient to 
modern times. 

Price: Rs. 5/- 


NON-AQUEOUS TITRATION 
Prof. S. R. Palit, Dr. M. N. Das and 
Mr. G. R. Somayajulu 
This book is a comprehensive survey of 
the recently developed methods of acid-base 
titrations in non-aqueous solvents. Acid-base 
concept, as developed by Lowry-Bronsted and 
Lewis, is succinctly presented in this slender 
volume. 
Price: Rs. 3/- 


Published by: 
Indian Association for the Cultivation of 


Do you know? 


Sigco!l index combines three in one? 
Behind every Index beaker and flask you 
can see long experience backed by scientific 
research. Index is a symbol of guarantee 
for laboratory work. It is 


@ Resistant to chemical reagents. 

@ Resistant to mechanical shocks. 

@ Resistant fo heat (coefficient of 
expansion is only 3-4 Xx 107°), 
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PROGRESS IN 


CHROMATOGRAPHY 1 


MULTIPLE SAMPLE ANALYSIS 


For systematic analysis—both qualitative and quanti- 
tive—Paper Chromatography is proving to be faster 
and less costly than instrumentation. The technique 
is simpler. It is effective with macro or micro quanti- 
ties. It often overcomes the masking of one constit- 
uent by another; and it presents the separated material 
in an exceptionally pure state. 

Basically, the method consists in placing the samples 
to be analysed on strips of specially prepared filter 
paper. A suitable solvent is applied, and the solutions 
flow by capillary action, aided by gravity, along 
their respective strips. Separation takes place progres- 
sively along the line of flow, and numerous methods 
can be used for identification and estimation. In the 
case of metals, an obvious answer is the application of 
reagents which reveal the metals as bands of colour. 
Visual comparison can then be made with control 


Chromatograms 


Now that you have read this report it may occur to 
you that Chromatography can help you in your 
research or production programme. If so, our long 


SOIL ANALYSIS IN THE FIELD 


Paper Chromatography is today a valued tool in the 
hands of the geochemical prospector. Itis being widely 
used in Africa —particularly in Rhodesia and Sierra 
Leone, in prospecting for copper, nickel and cobalt. 
With the lightest and simplest of apparatus it is pos- 
sible to make as many as 80 analyses a day on the spot. 
One winchester of solvent will serve for up to 10,000 
separations; sheets of standard Chromatograms re- 
place a multiplicity of test solutions. With the opera- 
tion reduced to a routine, serious error is almost an 
impossibility; and the test Chro aatograms become 
useful records which temain stable for months. Pro- 
gress reports on Chromatography in preparation 
include: 
Separation of large Molecules by Electrophoresis 
Continuous Application of Electrophoresis 

Column Chromatography using Cellulose Powder 
Chromatography in Forensic Science 


experience in this specialised field is at your full 
disposal. Discuss the possibilities of Chromato- 


graphy with 


H. REEVE ANGEL & CO. LTD. 9 BRIDEWELL PLACE LONDON EC4 
Sole distributors of 


WHATMAN FILTER PAPERS 


(Manufacturers W. & R. Balston Ltd.) 
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ANDESITE PORPHYRY FROM ONTARIO - 
Sharp euhedral feldspar crystals show zoning 


Since 1862, WARD’S NATURAL SCIENCE EST. INC., Rochester, 

U.S.A., has dedicated itself to the aim of increasing interest in minera- 

logy and the geological sciences. Ward’s is the outstanding source for 

rare and beautiful minerals, for student and museum specimens, and for 
geological materials and supplies. 


Accredited Agents 


MARTIN & HARRIS (PRIVATE) LTD.° 
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CRAFTSMAN 


A SYMBOL OF QUALITY AND SERVICE 
LABORATORY AND PROCESS CONTROL EQUIPS 


CRAFTSMAN OFFER 


@ A COMPLETE RANGE OF PHOTOELECTRIC COLORIMETERS FOR CLINICAL, 
METALLURGICAL & BIOCHEMICAL COLORIMETRY 


@ OVENS & INCUBATORS, LABORATORY FURNACES, LABORATORY PYROMETERS, 
THERMOSTATS, ETC., BUILT BY CRAFTSMAN 


@ BOMB COLORIMETERS, EQUIPMENT & APPARATUS FOR OIL & CEMENT LABO- 
RATORIES 
@ L. & N. POTENTIOMETERS & GALVANOMETERS 


@ CAMBRIDGE PYROMETERS, pH METERS, SPOT GALVANOMETERS, D’ARSONVAL 
GALVANOMETERS, THERMOCOUPLES, POTENTIOMETERS, ETC. 


@ W. G. PYE’S POTENTIOMETERS, SCALAMP GALVANOMETERS, FLUX METERS, MICRO- 
SCOPES & KOHLRAUSCHES BRIDGE FOR CONDUCTIVITY MEASUREMENTS 


@ PHOTOVOLT pH METERS & COLORIMETERS saiiel 


All ex-stock — no waiting for impert licences and supply delays 


ADDRESS YOUR INQUIRIES TO 


CRAFTSMAN ELECTRONIC CORPN. LTD. 


Laboratory, Factory & Office 


SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 
Phone : 42346 
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PFEIFFER 


ROTARY OIL-SEALED VACUUM PUMP 
Type “BAL” 


For Exhausting Condensible Vapours Equipped with 
Gasballast Valve and Separator 
Final Vacuum 2 x 10° mm. Hg 


Cat. No, 1477 BAL d 
with Traps and Cooling Water Regulator 
Specifications 


Cat. N. 1430 BAL 1450 BAL 14100 BAL 14250 BAL 
Volumetric performance m*/hr. 30-45 50-75 100-150 300 
Speed r.p.m. 250-375 200-300 200-260 200 
Motor rating kW 1°1-1°5 2-3 4-5°5 11 
Oil capacity ltr. 10 15 20 50 


Also available 
High Vacuum Plant for—Cathode Sputter, Metal Vaporization, Deposition of Sublimed Films. 
Freezing Drying Equipments 
Rotary High Vacuum Pumps, Diffusion Pumps, Vacuum Gauges, Vacuum Accessories, etc. 


Sole Agents in India 


TOSHNIWAL BROTHERS LIMITED 


Head Office: Branch Office: 
198, Jamshedji Tata Road 9, Blackers’ Road, Mourt Road 
BOMBAY 1 MADRAS 2 
Grams: ANUSANDHAN 
Phone: 35952 Grams: RESEARCH 


APRIL 1956 


| 
| 
: i] 
| 
| 
| 
1} Ret: 
WAR 
| 
= 
| 
i] and v 
of co 
| regarc 
tics ir 
| matic: 
| line, 
variou 
a metho 
that c 
versit 
where 
nical 
coroll. 
or mc 
high 
develo 
applie 
a follow 
Seth 
CURR 


1S. 


Vol. XXV] APRIL 1956 [No. 4 
— 
PAGE PacE 

Training and Research in — Mathe- Letters to the Editor + co oan 

matics 103 
Electronic Computers in Scientific Release of Energy from the or 

Research 104 at High Altitudes ; 130 
Treatment of Infectious .. 105 Reviews 
of A Applied Biology—N: L. Durr .. 136 

etrospect and Prospect—P. MAHESH- 
WARI .. 106 Science Notes and News .. 137 


TRAINING AND RESEARCH 


HILE the role of mathematics as the 
Queen of the Sciences is easily conceded 

and very well understood, there is a great deal 
of confusion in the minds of many workers 
Tegarding the role played by applied mathema- 
tics in science and engineering. Applied mathe- 
matics is fast emerging as a separate discip- 
line, with its own characteristic approach to 
various problems, quite distinct from the 
methods of pure mathematics. It is high time 
that courses of study are offered in our Uni- 
versities, at least at the post-graduate level, 
where some directed study may be made of the 
applied aspect of mathematics in physical, tech- 
nical and biological sciences. An obvious 
corollary to this is the need for establishing one 
or more computatorial centres, where modern 
high speed calculating machines would be 
developed and could be utilised by workers in 
applied mathematics. In this connection the 


following memorandum prepared by Prof. B. R. 
Seth and circulated amongst the members who 
attended the South Asian Conference on Mathe- 


IN APPLIED MATHEMATICS 


matical Education held in Bombay recently 
deserves careful study. 

Mathematics is applied if conceived in a spi- 
rit of ready co-operation with other sciences 
in the great endeavour of comprehending our 
environment, and of bringing order and scien- 
tific basis into this study. It should be original 
and imaginative in the invention and use of 
its concepts. Unlike pure mathematics it shows 
in ‘its conceptual activity a deep interest in 
the world of outer experience and enriches 
mathematics with structures closely related to 
or suggested by experience and observation. 
In this respect Indian Mathematics has so far 
failed to make a signal contribution. 

The following developments have revolution- 
ized the concept of applied mathematics: 
(i) Axiomatic approach; (ii) Uncertainty 
principle as illustrated in statistical mechanics, 
quantum mechanics and modern bio- and socio- 
logical phenomena; (iii) Industrial competition 
and military rivalry; (iv) High speed electro- 
ni¢ computors. The next ten years will see 


| 
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intensive mathematisation of fundamental 
scientific and engineering research, managerial 
functions, conduct of military operations, plan- 
ning of economic affairs and even human 
thought. These years will also decide whether 
applied mathematics will remain an effective 
component in the great mathematical, commu- 
nity, or will emerge as an independent scienti- 
fic enterprise. 

In U.S.A. there are at present seven mathe- 
matical institutes and two University depart- 
ments specificaily dedicated to the cultivation 
of applied mathematics. In India the Calcutta 
University has a full-fledged department of 
applied mathematics, but otherwise those taking 
interest in some branch of applied mathematics 
are not many. This is in striking contrast to 
what is happening in the United States of 
America, where mathematics is playing a very 
vital role in all spheres of human activity. The 
reasons for such a state of affairs are: 

(i) The courses in mathematics are heavy and 
have not been integrated with other scientific 
subjects to make them attractive and benefi- 
cial to the students in the long run. (ii) The 
avenues open to mathematicians have not been 
fully explored and publicized. (iii) The curri- 
culum in graduate education seldom leads 
students to take an interest in higher work. 
(iv) Industry and national research laborato- 
ries have not been made fully aware of the 
important role which mathematics is to play in 
their development. (v) No practical bias is 
given to graduate education to enable a num- 
ber of students to find suitable employment in 
business and industry. 

Thus there is lack of qualified students, quali- 
fied teachers and suitable publicity. 

At present mathematics is taught indiffer- 
ently in technical institutions. This has proved 
very harmful to the development of the sub- 
ject, and it is to be feared that national plan- 


Training and Research in Applied Mathematics 


[Serre 
Science 


ning for higher grade technical training may 
not be successful unless mathematics plays its 
fundamental role. 

With this end in view a joint symposium of 
the Sections of Mathematics, Statistics and 
Engineering at the Forty-Second Meeting of 
the Indian Science Congress at Baroda set up 
a Committee under the Chairmanship of 
Prof. B. R. Seth, consisting of three engineers, 
two mathematicians and two statisticians to 
make recommendations on the teaching of 
mathematics in engineering institutions. Its 
report was discussed at the Forty-Third Meet- 
ing of the Indian Science Congress held at Agra 
and the final report is under preparation. 

The following recommendations, if adopted, 
may help to improve the present state of 
affairs : 

(i) Establishment of a National Committee on 
Applied Mathematics. This will facili- 
tate co-operation between Institutes and 
Universities, will call attention to new 

» areas in which mathematics can be pro- 
fitably used and will do a periodical 
survey of problems concerned with 
training and research in the subject. 

(it) Establishment of graduate schools. 

(iti) Provision of an increasing number of 
optional papers in applied mathematics 
for the B.A. (Hons.) and M.A. Exa- 
minations in our Universities. 

(iv) Encouragement to students to take 
courses in other sciences with a signi- 
ficant mathematical content. 

(v) Invitations to mathematicians from indus- 
tries and Government to teach at Uni- 
versities and take part in their research 
activities on a temporary basis. 

(vi) Provision for employing mathematicians 
on the staff of industries and national 
laboratories to help them in their prob- 
lems of production and research. 


ELECTRONIC COMPUTERS IN SCIENTIFIC RESEARCH 


HE importance attached to the use of modern 

electronic computers in molecular quantum 
mechanics has been stressed in an International 
Conference held in Texas during December 
last. A resolution was passed unanimously, 
directing attention to the impressive results 
already obtained by high speed computers in 
the calculation of molecular and crystal pro- 
perties, and claiming that these properties are 
of extreme importance in chemistry, physics 


and biology. The resolution goes on to note 
that “progress of this work is greatly hamper- 
ed by the fact that, due to their great cost, high 
speed computers are unavailable to most scien- 
tists in this field”; and therefore it “recom- 
mends that governments, industries, foundations 
and private philanthropists give special atten- 
tion to the problem of providing more high 
speed computing facilities for use in molecular 
problems”. Ccpies of the complete document 


ate be’ 
tific ag 
elsewh 
Rega 
of. the: 
Commi 
Great ] 
a grea 
small. 
changet 
structul 
molecu! 
3 As thin 
[ is « 
logy 
and the 
o that 
of any 
fectious 
nderlic 
earlier 
upon. 
ess Or 
= for the 
which | 
possible 
The 
ontaini 
pbservat 
from a 
= with th 
yen sir 
pble, fo 
perimen 
dequat 
tand 
pecific 
or man 
protein, 
‘ methion: 
health o 
8 to en 
Present 
There 
| 
3 


| 


are being sent to government and other scien- 
tific agencies in Britain, the United States and 
elsewhere. 

Regarding the provision of a limited number 
of these computers by the University Grants 
Committee during the next quinquennium in 
Great Britain, Nature observes that it would be 
a great pity if the number is unrealistically 
small. For, electronic computers have entirely 
changed the kind of problem (such as the 
structure of vitamin B,,. or a single protein 
Bmolecule) which can be attacked successfully. 
As things are now, certain calculations have to 


c is only fifteen years since the exact patho- 


logy of epidemic jaundice was determined 
nd the idea of “catarrhal jaundice” gave way 
9 that of “infectious hepatitis”. In the absence 
of any specific remedy against the virus of in- 
fectious hepatitis, the application of recent 
knowledge of the liver’s nutritional needs 
nderlies the treatment of the disease. The 
lier starvation diet is not altogether agreed 
upon. Whether protein should be given in ex- 
ss or in only normal amount, whether fat 
should be restricted, whether exercise is bad 
or the liver—these are some of the questions 
which the physician may ask, and it is not 
ssible to answer them at all dogmatically. 

The value of a liberal diet, especially one 


a diet high in protein, when compared 
vith that from a diet containing moderate or 
en small amounts of protein, is not remark- 
, for it must be remembered that the ex- 
eriments have always been carried out on 
dequately nourished patients, well able to 
tand up to what, in most instances, is a mild 
Ss Liberal feeding in hepatitis is not 
pecific in the way that antibiotics are specific 
lor many bacterial infections. It is known that 
rotein, and in particular the amino acids, 
methionine and choline, are necessary for the 
alth of the liver. The aim of liberal feeding 
s to ensure that the materials for repair are 
t in abundance. 
There is no evidence that fat is harmful, and 
f the patient can manage it a balanced diet 


Treatment of Infections Hepatitis 105 


be sent from Britain to the United States, since 
they cannot be dealt with adequately in British 
Universities. One American firm alone expects 
to have nearly two thousand large computers 
in use at the end of another eighteen months 
or so. A similar situation is present in our 
country also, and some research workers, par- 
ticularly in the field of crystallography, have 
to send their more extensive calculations to the 
United States for being worked out. It is im- 
perative that a start should soon be made to- 
wards establishing a computational centre in 
India. 


TREATMENT OF INFECTIOUS HEPATITIS 


containing a normal amount of fat is probably 
best. 

The findings of Chalmers et al. that early 
activity had no harmful effect on the course of 
the disease is contrary to the usual teaching. 
But here, again, the patients studied were 
healthy and well fed before they fell ill. They 
were admitted to hospital, and, though they 
were not kept in bed, their activities were 
restricted. The problem is very different when 
the patient is a housewife with a house and 
young family to care for single-handed. The 
amount of work she must undertake is con- 
siderable, and it is in such circumstances that 
infectious hepatitis is likely to be prolonged 
and serious relapses may occur. Rest in bed 
should then be continued until the level of 
serum bilirubin has returned to normal. 

In addition to a liberal diet many other sub- 
stances, including amino acids, hormones and 
vitamins, have been tried in an endeavour to 
hasten recovery. Methionine and choline, amino 
acids containing sulphur, have no demonstrable 
effect. Insulin has been given in combination 
with a diet high in carbohydrate, but it is 
probably wiser to give carbohydrate alone. 

On the whole it would appear that the ave- 
rage patient will do well on a commonsense 
regimen of rest with as liberal a diet as he 
can take. But when the illness is severe some- 
thing more is needed; the most useful addi- 
tions are large quantities of carbohydrate and 
vitamins of the B group—(British Medical 
Journal, Feb. 18, 1956, p. 389.) 
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THE EMBRYOLOGY OF ANGIOSPERMS, A RETROSPECT AND PROSPECT 
P. MAHESHWARI 
Dept. of Botany, University of Delhi 


have been three periods in the history 
and progress of angiosperm embryology ; 
the first in which several observers began to 
examine dissections, hand sections and 
later microtome sections of anthers and ovules 
under the microscope and gradually collected 
a mass of valuable information on the deve- 
lopment and organization of the gametophytes, 
endosperm and embryo; the second in which 
such studies began to be undertaken on a com- 
parative basis so that the data obtained could 
be used for taxonomic purposes; and the third 
and most recent in which embryology has be- 
come an experimental science having intimate 
contacts with physiology and genetics. 


DESCRIPTIVE EMBRYOLOGY 


Among earlier workers the names of Amici, 
Schleiden, Hofmeister, and Hanstein are the 
most prominent. Amici (1824) discovered the 
pollen tube and later (1830) traced it to the 
mouth of the ovule. Schleiden (1837) followed 
its growth in many plants and established its 
occurrence as a general phenomenon in angio- 
sperms. However, his enthusiasm for discovery 
and an innate keenness to be the first in every- 
thing led him to a grievous error, for he ima- 
gined having seen the tip of the pollen tube 
converting itself into the embryo. In the lively 
and sometimes rather heated controversy which 
followed, botanists divided themselves into two 
camps: some supporting Schleiden and others 
upholding the views of Amici who claimed that 
a “germinal vesicle” present inside the embryo 
sac gives rise to the embryo although the sti- 
mulation to its development was no doubt sup- 
plied by the pollen tube. To decide the ques- 
tion a prize was announced by the Imperial 
Institute of the Netherlands at Amsterdam. 
This was awarded to H. Schacht who wrote a 
large monograph with numerous figures all 
supporting the mistaken interpretations of 
Schleiden ! 


The issue was settled by the careful re- 
searches of W. Hofmeister (1849) who pub- 
lished a famous paper entitled “Die Entstehung 
des Embryo des Phanerogamen”. Here he 


described his observations on 38 species belong- 
ing to 19 genera and showed that without ex- 
ception the embryo originates from a pre- 
existing cell in the embryo sac and not from” 
the pollen tube. 


An exceptionally keen observer, Hofmeister 
also figured the reduction divisions in the pol- 
len mother cells of Tradescantia although he 
could not correctly interpret the .complicated 
series of changes undergone by the chromo- 
somes. Elfving (1829) established the nature 
of the nuclei in the pollen grain and Stras- 
burger (1884) demonstrated that the stimula- 
tion provided by the pollen tube is of a mate- 
rial and not merely a chemical nature. He 
succeeded in observing the fusion of the male 
and the female gametes in Monotropa hypo- 
pitys and since a similar demonstration had by 
now been made in many lower plants and ani- 
mals, there remained no doubt that the essen- 
tial feature of fertilization is the fusion of the 
two sexual nuclei. ’ 

Meanwhile, several investigators had joined 
the chase. To mention a few, Hanstein (1870) 
gave a very detailed account of the develop- 
ment of the embryo in Capsella and Alisma, 
Strasburger (1878, 1879) traced the origin of 
the adventive embryos of Hosta and the deve- 
lopment of the female gametophyte of Poly- 
gonum. Hegelmaier (1887) published a com- 
parative account of the histology of the endo- 
sperm in many ,dicotyledons, and Treub (1891) 
announced his discovery of chalazogamy in 
Casuarina. With the rich collection of tropical 
plants in the botanical gardens and environs of 
Buitenzorg ready at hand, Treub also published 
several outstanding papers on the Loranthacee, 
Orchidacez and Burmanniacee. 

In this gamut of new data, there was oné 
vexing phenomenon. Since the pollen tube 
always brings two male gametes and only one 
fertilizes the egg, the problem remained as t0 
what happens to the second male gamete. Also, 
what caused the renewed activity in the embryo 
sac leading to the formation of a large nutri- 
tive tissue, the endosperm? Nawaschin (1898) 
and Guignard (1899), working independently 
and using almost identical material, made the 
interesting discovery that in angiosperms we 
have a “double” fertilization, one male gamete 
fusing with the egg and the other with the 
two polar nuclei.* This immediately provided 
the explanation for xenia and with the discover- 
ies of Juel (1900) and Murbeck (1901) of the 


© For further details on the historical aspects of 
angiosperm embryology, see Baranov' and Souéges.? 
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parthenogenetic development in Antennaria 
and Alchemilla, the stage was now set for a 
generalized and connected account so ably 
written in 1903 by Coulter and Chamberlain. 
This was followed 26 years later by the pub- 
lication of Schnarf’s well known “Embryologie 
der Angiospermen” which remains a mine of 
information to this day. 

Among the hundreds of papers published 
during the last 50 years mention must first be 
made of the very painstaking studies made by 
Souéges and Crété on the embryology of a 
very large number of genera and species be- 
longing to various families. Wulff in Germany 
and Finn and his pupils in Ukraine have pub- 
lished a series of papers on the male gameto- 
phyte from which they conclude that the gene- 
rative nucleus is always surrounded by its own 
sheath of cytoplasm, that normally the sperm 
nuclei also have their own sheaths, and that 
not only the male nucleus but the male cyto- 
plasm also takes part in fertilization. There is 
no conclusive proof yet that the sperm cell 
enters the egg as such, but Wylie’s (1941) 
studies on Vallisneria are quite suggestive of 
such an occurrence. 

Concerning the development of the embryo 
sac we have a mass of literature at present, 
some of the principal contributors being John- 
son, Geerts, Lagerberg, Dahlgren, Palm, Bamba- 
cioni, Hikansson, Cooper, Stenar, Johri, Fager- 
lind, Harling, Swamy and Subramanyam. 
Their studies have led to the correction of 
many old errors and emphasized the necessity 
of having a close series of stages before com- 
ing to any definite conclusions. To mention an 
example, the embryo sacs of species of Lilium 
and Fritillaria were studied many times by 
such masters as Guignard, Mottier, Sargant, 
Coulter and others and the material was re- 
peatedly employed for class demonstration ; 
yet, it was only in 1928, as the result of Bamba- 
tioni’s brilliant work on Fritillaria persica and 
Lilium candidum, that the correct sequence of 
stages was understood. This led to the re- 
investigation of a number of plants which were 
previously supposed to fall under the Lilium 
or Adoxa type, resulting in much valuable in- 
formation which has been reviewed elsewhere.* 


The phenomena of apomixis and poly- 
embryony have always attracted a good deal 
of attention. It was an apomictic Hieracium 


which baffled Mendel and many years passed 
before it became clear as to why the “pea 
laws” failed to apply in this case. Today seve- 
tal embryologists are engaged in studying ‘the 
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methods of origin of non-haploid embryo sacs 
and of embryos from cells other than the egg. 

Another recent and attractive line of re- 
search is the study of pollen tubes not only in 
the fixed but also in the living condition with 
the use of the phase microscope (see Steffen‘). 
Of considerable interest to the cytologist are 
also the anther tapetum and the endosperm 
whose nuclei show many peculiarities in the 
behaviour of the chromosomes. 

PHYLOGENETIC EMBRYOLOGY 

It is a matter of common knowledge that 
external appearances of vegetative organs may 
sometimes lead to wholly incorrect ideas of 
relationships. Even experienced botanists have 
occasionally mistaken a leafless asclepiad for 
a species of Ephedra. The taxonomist, there- 
fore, places greater reliance on the flower 
which is a more conservative organ than the 
root, stem or leaf. But if we assume phylo- 
genetic trends in the external morphology of 
the flower, why not in the internal structures 
such as pollen, embryo sac, endosperm, and 
embryo, which are more protected from envi- 
ronmental influences and are therefore ex- 
pected to be still more conservative. The 
appearance in 1931 of Schnarf’s “Vergleichende 
Embrylogie der Angiospermen” first brought 
to light the important role of embryology in 
taxonomical considerations. 

The Cactacez, Callitrichacee and Empe- 
tracez are well known examples of families 
whose systematic position has often been dis- 
puted in the past. Embryology has given a 
clear lead in all the three cases and it is now 
generally agreed that the Cactaceze belong to 
the Centrospermales, Empetracee to the Eri- 
cales, and Callitrichacee to the Tubiflore.? On 
embryological as well as other grounds Trapa 
should be removed from the Onagracee and 
placed in a separate family, Trapacee. Calo- 
chortus with its monosporic 8-nucleate embryo 
sac is to be removed from the tribe Lilioideze 
(Liliacez) and Gagea with the Fritillaria type 
to be transferred to the Lilioidee. 

While numerous examples can be cited of the 
value of embryology in helping us to decide 
between two alternative views of the relation- 
ships of a particular group of families, we shall 
confine ourselves here to a few on which work 
has been done in this country. 

In many parts of India we have a marshy 
plant, Sphenoclea zeylanica, which is specially 
common in rice fields. This has usually been 
placed in the Campanulacez, but Airy Shaw5 
has.recently suuggested that the habit and ana- 
tomy show several significant features found 
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in the Phytolaccacee while other characters 
suggest the Primulacee. As a result of the 
work of Subramanyam® it has now been shown 
conclusively that Sphenoclea has no close con- 
nections with either the Phytolaccaceze or the 
Primulacez.7:* On the other hand, the resem- 
blances with the Campanulacez-Lobeliacee 
are so pronounced and unmistakable tHat Airy 
Shaw’s view must be set aside. 

Table I, which summarizes some of the ana- 
tomical and embryological characters of Phyto- 
laccacee, Campanulacee and Sphenocleacee, 
clearly brings out the resemblances between 
the Campanulacee and Sphenocleacez. 
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into some prominence owing to a suggestion 
of Gagnepain and Boureau!2:!3 that it should be 
assigned to a separate family Exocarpaceze to 
be transferred to the gymnosperms near the 
Taxaceze. The case for this transfer rests on 
the “naked” ovule, articulated pedicel (re- 
calling Podocarpus and Acmopyle) and the 
presence of a pollen chamber. In his annual 
review of “Systematik der Spermatophyta” in 
Fortschritte der Botanik Suessenguth (1954) 
writes: “Da der Embryosack von Exocarpus 
bisher nicht bekannt ist, ist nach Ansicht des 
Ref. eine endgiiltige Beurteilund der Frage 
noch nicht mdéglich, wenn schon andere starke 


TABLE I 
Characters Phytolaccacez Sphenocleacez Campanulacee 
1 Anomalous secondary Present Absent Absent 
growth 
2 Ovule Anatropous, unitegmic Anatropous, unitegmic 
itegmic 
3 Nacellus Massi ve: persists as Very thin and ephemeral Very thin and ephemeral 
perisperm 
4 Nucellar epidermis Produces secondary parietal Destroyed by the developing Destroyed by the develop- 
tissu2 embryo sac ing embryo sac 
5 Endothelium Absent Present and conspicuous Present and conspicuous 
6 Endosperm Free nuclear, haustoria Cellular, with well-deve- Cellular with well-deve- 
absent loped haustoria loped haustoria 


The family Lemnacez consists of four genera 
in all, of which the flowers are so minute that 
they are easily overlooked. Recent work based 
on abundant flowering material of Wolffia 
microscopica and Lemna paucicostata®19 shows 
that the anther tapetum forms a _ periplas- 
modium, the pollen grains are 3-nucleate, the 
ovule is orthotropous, the embryo sac is of the 
Allium type, the endosperm is Cellular with 
a basal haustorial process, and the proembryo 
is without a large basal cell. One layer of 
endosperm cells persists in the seed and the 
micropyle is formed by the outer integument. 
In the Helobiales, with which Lawalrée!! con- 
siders the Lemnacez to be closely allied, the 
micropyle is formed by the inner integument, 
the endosperm is free nuclear or Helobial, the 
proembryo has a large basal cell with dense 
cytoplasm and a hypertrophied nucleus, and 
the seed is exalbuminous. These differences 
are sufficieritly marked to preclude any direct 
relationship between the two groups. On the 
other hand, there are significant similarities 
between ‘the embryological characters of the 
Leminaceze and the Araceze which support the 
usually accepted view that the Lemnacez have 
their closest allies in the Aracez. 

The genus Exocarpus comprises about 17 
species, mostly Australian. Recently it has come 


Ubereinstimmungen von Exocarpus mit wirk- 
lichen Santalaceen sowie die eindeutige Angio- 
spermie der Eu-Santalacee zunachst gegen die 
Annahme von Gagnepain und Boureau spre- 
chen.” 

An embryological study carried out by 
Maheshwari and Ghosh!4 on Exocarpus spar- 
tium and E. cupressiformis, material of which 
was very kindly provided by Miss I. Cookson 
of Melbourne and Dr. H. S. McKee of Sydney, 
has shown that the plant is an undoubted angio- 
sperm. No abnormalities were noticed in the 
development of the anther and the male 
gametophyte. There is a fibrous endothecium 
as in other angiosperms and the pollen grains 
are shed at the 2-celled stage. The ovule is 
orthotropous. The megaspore mother cell gives 
rise to a row of three cells of which the chala- 
zal functions. The mature embryo sac is 8- 
nucleate with the usual angiospermic organiza- 
tion but differs from the other members of 
the Santalacee in not having the U or N form. 
The first division of the zygote is transverse. 
Subsequent. divisions result in a long filament 
of cells which later produces the usual dicoty- 
_ledonous embryo. There are indications of 
cleavage polyembryony resulting from a proli- 
feration of the suspensor. In the development 
of the endosperm of E. spartium the primary 


Ap 
chal. 
divic 
chan 
form 
Tr 
norn 
tion 
wall 
gard 
lacez 
: 
Co 
of a] 
amol 
lity, 
polle 
the 
the 
4 succe 
stimi 
lopm 
beco! 
in tk 
glass 
(poll 
by 
acid 
ye? Rece 
natec 
to tk 
grow 
medi 
into 
An 
bryol 
embr 
the 
enab! 
may 
“ban 
(2) | 
of tl 
meth: 
dorm 
grow: 
logist 
ing 
In 
eae it is 


April 1956 


chalazal chamber becomes eldéngated and 
divides vertically into two cells each with a 
hypertrophied nucleus while the micropylar 
chamber shows repeated cell divisions and 
forms the main body of the endosperm. 

The occurrence of 2-celled pollen grains, a 
normal 8-nucleate embryo sac, post-fertiliza- 
tion endosperm and division of the zygote by 
wall formation definitely prove that Ezxocar- 
pus is an angiosperm although it may be re- 
garded as an aberrant member of the Santa- 
lacez. 


APPLIED AND EXPERIMENTAL EMBRYOLOGY 


Coming now to the comparatively new field 
of applied and experimental embryology, a fair 
amount of work has been done on the viabi- 
lity, storage and conditions of germination of 
pollen; the rate of pollen tube growth; and 
the inactivation of incompatibilities between 
the male and female gametes. Considerable 
success has also been achieved in the artificial 
stimulation of the ovary resulting in the deve- 
lopment of seedless fruits and this has now 
become a standard practice in some countries 
in the cultivation of out-of-season tomatoes in 
glass-houses. Workers in California have also 
found it possible to eliminate the caprification 
(pollination) of calimyrna figs and ripen them 
by treatments with para-chlorophenoxyacetic 
acid or  para-fluorophenoxyacetic acid.15 
Recently ‘Nitsch!® has successfully grown polli- 
nated ovaries of tomato, tobacco, strawberry, 
bean and some cucurbits in artificial media, 
and those of tomato and gherkin ripened even 
to the extent of producing viable seeds.. The 
growth of unpollinated ovaries was arrested 
but the addition of hormones to the culture 
medium enabled those of tomato to develop 
into parthenocarpic fruits. 

An important aspect of experimental em- 
bryology is the artificial culture of excised 
embryos. This is of considerable interest to 
the plant breeder and the horticulturist: (1) it 
enables the rearing of hybrid embryos which 
may otherwise be doomed because of -the 
“baneful” influence of the maternal tissues ; 
(2) it affords a means of making quick tests 
of the viability of seeds; and (3) by this 
method it is possible to bypass the period of 
dormancy and reduce the time required for 
growing a plant to maturity. To the physio- 
logist it is important as a tool for understand- 


ing the nutritional requirements of the grow- 


ing embryo. 

In general, the older the embryo the easier 
it is to excise it and culture it in an artificial 
medium. The chief difficulty lies in growing 
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young embryos not only because of possible 
injury to their tissues during dissection but 
also because their nutritive requirements are 
much more complex than those of larger 
embryos. About 15 years ago Van Overbeek 
and his co-workers introduced the use of 
coconut milk in the culture media but the 
results obtained were erratic and later it was 
found that Seitz-filtered malt extract is an 
effective substitute for coconut milk. However, 
no detailed analysis has yet been made of the 
particular component (“embryo factor”) of 
coconut milk or malt extract which provides 
the stimulus for the growth of the embryos. 
Another point is that in culture young embryos 
do not always follow the normal course of 
development and differentiation. Not only is 
their growth slowed down, but there are often 
swellings, fasciations, formation of irregular 
bud-like growths and a premature differentia- 
tion of the radicle and plumule. 

While some success has been achieved in the 
artificial culture of embryos and even an- 
thers17,18 there are a few other problems whose 
solution has so far defied all attempts. One is 
the induction of artificial parthenogenesis. This 
is of great interest to the breeder as a method 
of obtaining homozygous strains in two steps 
only instead of repeated selfing carried out for 
a number of generations. For, once we learn 
how to cause the haploid egg to form an 
embryo, it would be easy to double the number 
of chromosomes by treatment with colchicine. 
Several methods, both physical and chemical, 
have been tried to stimulate the egg. Among 
those most frequently quoted are exposure of 
the plants at critical periods to temperature ex- 
tremes and other shocks; pollination with 
dead, X-rayed or foreign pollen; and chemical 
treatments; but the results obtained are incon- 
clusive and the percentage of success is gene- 
rally of little statistical significance. Further, 
even if the egg can be made to divide, it is 
much more difficult to initiate endosperm for- 
mation; and without the metabolites formed by 
the endosperm the embryo is unable to grow 
to maturity. 

Of interest are also the adventive embryos 
found in Citrus, Mangifera, Eugenia and seve- 
ral other genera. They have the same geneti- 
cal composition as the maternal parent, and 
are therefore of considerable value as a means 
of propagation of desirable varieties of fruit 
trees. Attempts to stimulate the production of 
adventive embryos in those plants, which do 
not normally have them, have however proved 
unsuccessful. Injections of hormones into the 
ovules cause the production of tumours from the 
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integumentary tapetum but no one has so far 
been able to grow them in artificial media and 
obtain seedlings from them. 

The phenomenon of cleavage polyembryony 
is common in gymnosperms but not so in angio- 
sperms where normally the egg gives Tise to 
a single embryo. Since identical twins are use- 
ful in a study of the effects of heredity vs. 
environment, a method of inducing them is 
desirable. Recently Eunus!® exposed develop- 
ing seeds of Hordeum vulgare to X-rays. The 
embryos grew more slowly and often «showed 
a number of proliferations but it remains to be 
seen whether they can be cultured io give rise 
to independent seedlings. In many members of 
the Ranunculacee the seeds contain a rudi- 
mentary pear-shaped embryo in which the 
cotyledons are differentiated considerably after 
shedding. Haccius2® treated fresh seeds of 
Eranthis hiemalis with undifferentiated embryos 
with a 0-:1% aqueous solution of 2,4-dichloro- 
phenoxyacetic acid. This caused the production 
of twin embryos in 3-8% of the seeds whereas 
the normal frequency of twinning is less than 
0-3%. The twins are invariably fused at the 
radicular end but can be separated and grown 
to maturity in artificial media. 

CONCLUSION 

Considerable progress has been made in the 
descriptive and phylogenetic aspects of plant 
embryology, ever since Amici began his study 
of pollen tubes, but many families, particu- 
larly tropical, need further study. While no 
classification can be based on any one struc- 
ture such as the embryo or endosperm, there is 
no doubt that a proper evaluation of all the 
data will prove useful in a better understand- 
ing of the interrelationships of many genera 
and families and in an improvement of the 
existing schemes of classification. Much less 
has, however, been done on experimental 
embryology as also pointed out by Wardlaw?! 
in his excellent book on “Embryogenesis in 
Plants”. This is no doubt due to the inacces- 
sible position of the embryo in higher plants. 


Nature has put cunning safeguards upon the 


embryo in the form of multiple envelopes of 
several cell layers which must be crossed be- 
fore it is possible to reach it. It is hoped that 


the technical difficulties involved in this pro-— 


cess will be gradually conquered. While ex- 
perimental studies cannot stand alone and a 
basic training in descriptive morphology is 
essential, it is desirable that the plant embryo- 
logist of the future, like his counterpart on the 
Zoological side, should also have some fami- 
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Science 
liarity with physiological and biochemicd 
methods. It is only sustained effort on thee 
lines that will lead to g clear understanding g 
the complexity of the organismal phenomem 
involved in the origin, growth and differentia. 
tion of the embryo. 
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DIELECTRIC BEHAVIOUR OF 
MIXTURE OF POLAR GASES AT 
MICROWAVE FREQUENCIES 
Previous studies in the microwave region on 
gaseous mixtures have dealt with absorption! 
and line breadth constant.2 The present note 
reports measurements of electric susceptibility 
of mixture of polar gases at moderate pres- 
sures in 3cm. region. The technique employed 
is similar to that reported earlier from this 
laboratory.*5 Mixtures of ammonia with 


methyl bromide were used. All the chemicals 
were obtained in pure form and were passed 
through dehydrating towers before entering 
the flask where gases were mixed, and suffi- 
cient time was allowed before the mixture was 
introduced into the waveguide cell. 


The experimental results for a typical mix- 
ture (1:3 of ammonia and methyl bromide) at 
a series of pressures are shown in Table I. In 
each row are given the partial pressures 
(columns 2 and 4) as also the contribution to 
(«—1) from the two components (columns 3 
and 5), calculated from the data obtained ear- 
lier3.6 for the pure compounds and the value 
of their partial pressures. The sum of these 
two is given in column 6 and may be compared 
with the observed value in column 7. Thus, 
it will be seen that the net susceptibility of the 
mixture does not show any appreciable devia- 
tion from the law of partial pressures. Mea- 
surements have also been made with other 
ratios for the mixture (1:1 and 3:1) and also 
for mixtures of ammonia and ethyl chloride in 
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various ratios, and in all cases, the law of par- 
tial pressures was observed to hold. 

The author is thankful to Shri Krishnaji for 
guidance and to Shri Shanker Swarup for help 
in the ‘work and to Dr. Prem Swarup and 
Shri Y. P. Varshni for taking interest in the 
work. 


TABLE I f 
(Wavelength of radiation: 2-99cm.; NH, and 


CH,Br mixture: 1: 3) 


aes SSS sa. 
23m oXF £32 at xX 
1 2 3 4 5 6 7 
cm, cm, cm, 
10 2-5 0-1 7-5 0-90 1-00 1-06 
20 «56 0-35 15 1-80 2-15 2-16 
30 7-50 0-55 22-5 2-80 3-35 3-42 
40 10 0-72 30 3-80 4-52 4-58 
50 12-5 0-91 37-5 4-65 5-56 5-02 
60 15 1-05 45 5-690 6-65 6-72 
70 17-5 1-30 52-5 6-50 7-80 7-84 
76 #19 1-45 57 7-20 8-65 8-66 
Dept. of Physics, G. P. SRIVASTAVA. 


University of Allahabad, 
Allahabad, December 22, 1955. 
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THE HEAT AND SPECIFIC HEAT OF 
MIXING OF He* AND He* SOLUTIONS 


: Tue heat and specific heat of mixing of He®-Het+ 
a mixtures have been calculated by Nanda!.? 
: using the theories of (i) Heer and Daunt, 
van Laar (classical regular solution 
model, and (iii) de Boer and Gorter. In the 
present note these thermodynamic functions 
have been computed using the asymptotic 
theory of liquid He*-He* mixtures, recently 
published by Goldstein. The results are com- 

pared with those of other theories. 
Using the value of 4e given by the asympto- 
tic theory,? the heat of mixing (4h) of a mix- 
ture of He* and He* in cal. per mole of He* 


is given by 
_51-X ig 6 (5/2) 
(Ah)molr = 5 RT" 
x (1) 
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where X is the mole fraction of He? and £ tly 
Riemann zeta function. The lambda tempe: 

ture of the mixture T, and the lambda ten. 
perature of the symmetric component He‘, Ty’ 
are related by 


1-X 2:3 
T=" 
V;° and V,° being the atomic volumes per aton 
of He® and He*, respectively. On combinix 
(1) and (2) it is easily seen that (Ah), oj, is i 
dependent of concentration. In Fig. 1 we hk 


“4 T T T T T 


(2h) Cals./mole-He* 


FiG. 1. The*plot of calculated values of mol, 
the heat of mixing of liquid He*® in liquid Het, for 
dilute solutions, against temperature. 


A, de Boer and Gorter’s theory (1% solution), B, 
Goldstein’s theory, C, Van Laar’s theory, D, Heer and 
Daunt’s theory. 


plotted values of (4h),..;,, for dilute solutions 
of He® in Het liquid against temperature 
For comparison, values obtained from other 
theories! are also plotted. It will be noticed 
that the predicted variation of (4h) 
markedly different for the different theories 
Therefore, the need of experimental determina- 
tion of the heat of mixing at different tem- 
peratures need hardly be emphasized to select 
a correct model for He%-He* solutions. In 
Table I we have compared the value d 
(Ah) molar according to different models with 
the single observation of Sommers, Keller ané 
Dash* for a 8-6% solution at 1:02°K. The 
value according to the theory of Goldstein? lie 
closest to the observed value. 

It has been pointed out by Nanda? that due 
to the non-availability of pure He® in larg 
quantities, it would be easier to collect experi- 
mental data on the specific heat of mixing. The 
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TABLE I 


The heat of mixing for a mole of He* for a 
8-6% solution at 1-02° K. 


Author and and vanLaar 
Gorter Daunt Exp. 


expression for this thermodynamic function can 
be written as: 
25 a2 6(5/2) 
e372) 
{(Ty)-**- (T°) 4}. (3) 

Equation (3) gives only the temperature 
derivative of heat of mixing and not the ob- 
served specific heat of mixing. One always 
measures the total heat capacity of a mixture. 
Therefore, the definition of Nanda? is open to 
criticism. This point will be discussed in detail 
elsewhere. 

In Fig. 2 we have plotted (AC),,.),, against 
temperature for dilute solutions. The figure 


(AOC) molar = 


oO i i L 


4 6 7 8 10 


Fic. 2. The variation of (4C)molat with temperature 
for X—> O. 
A, de Boer and Gorter’s theory ; B, Goldstein’s theory ; 
C, Heer and Daunt’s theory. 
also shows the variation of (4C) with tempe- 
rature as predicted by the other theories.? It is 
found that the prediction of the theory of Gold- 
Stein is quite different from those of other 
theories. It is hoped that ‘experimental deter- 
Mination of the specific heat of mixing will 


4 
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point out the correct model for He*-He* mix- 
tures. 


Physics Dept., Brern KuMar AGARWAL. 
Allahabad’ University, 
Allahabad, January 16, 1956. 
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THE ELASTIC SCATTERING OF 
99 Mev NEUTRONS BY COPPER 


A CHARACTERISTIC nuclear density distribution 
for light elements has been obtained by Gatha, 
Shah and Patel! from an analysis of the experi- 
mental data on the nuclear scattering of 340 Mev 
protons on the basis of the first Born approxi- 
mation. Subsequently, Gatha and Shah? have 
obtained a revised density distribution for such 
elements from the same experimental data by 
eliminating the contributions from the higher 
Born approximations. This revised character- 
istic nuclear density distribution, valid for light 
elements upto Al, is given by 


p (r) =a, exp. ( —byr*) +a, exp. (—byr*) 


x (1) 
where 
a, = 0-12 x 1089 cm.3 ; 
a, = 0-25 x 1039 cm.-3 ; 
b, = 8-62 x 10° cm ; 
b, = 1:09 x 1076 cm. ; 
bs = 0-44 x 1076 cm? ; 
b, = 0-13 x 105? cm. ; 


while r = r x A~} where A is the nuclear mass 
number. This distribution generates, in the 
nuclear optical model, the complex nuclear 
potential given by 


V (7) (2) 


where n=7,+ in, determines the nuclear 
complex refractive index, while v is the velo- 
city of the incident nucleon. It has been found 


that with n,=42mb and n,=14mb, the ex- 
perimental data on the differential scattering. 
cross-sections 7 (@) as well as the absorption 
cross-sections 7, and the total cross-sections 7, 
for the nuclear scattering of 90 Mev neutrons 
by the light elements upto Al, can be reason- 
ably correlated on the basis of the above com- 
plex nuclear _ potential. 

It is, therefore, interesting to investigate 
whether the above complex nuclear potential can 
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similarly correlate the experimental data on 
the nuclear scattering of 90 Mev neutrons by 
a middle element such as Cu. It has been 
assumed, as before, that the Glauber approxi- 
mation, discussed by Gatha and Mathur,’ can 
be reasonably used for theoretical ,computa- 
tions. It has been found that the theoretical 
values of 7, and ¢, turn out to be slightly higher 
than the corresponding experimental valties 
given by Bratenahl et al.4 and Cook et al.5 res- 
pectively. The theoretical curve for *(@), along 
with the experimental values of 7(@) given by 
Bratenahl et al.,4 is shown in Fig. 1, It is clear 


10 


(BARNS/STERADIAN) 


4 
20 30 
LABORATORY ANGLE OF SCATTERING 
(DEGREES) 
Fic. 1. Diffraction Pattern for the Nuclear Scatter- 


ing of 90 Mev Neutrons by Copper. 


that there is a reasonable agreement between 
the theoretical and the corresponding experi- 
mental values of 7(@). Therefore, it can be 
concluded that the above complex nuclear 
potential, based upon the above characteristic 
nuclear density distribution, can approximately 
correlate the experimental data on the nuclear 
scattering of 90 Mev neutrons by a middle ele- 
ment such’ as Cu. 


Physics Dept., 
Institute of Science, 
Bombay-1, February 10, 1956. 


G. Z. SHAH. 
K. M. Garna. 
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KZMMERERITE FROM SINDHU- 
VALLI MINES, MYSORE DISTRICT 


In India, the occurrence of kzemmererite has 
been reported from three places—from the 
southern borders of, Mysore by Jagapathi 
Naidu,! from Hulikere Mines, Hassan District, 
Mysore, by Viswanathiah,2 and from Konda- 
palle range of hills, Kistna District, Andhra, 
by Srirama Rao.* No detailed optical and 
chemical work on kzemmererites from India are 
however on record. 

Chromite deposits occur ‘near Sindhuvalli, 
Mysore District, in association with ultrabasic 
rocks. During the course of a recent visit 
the mines, a flaky violet coloured mineral was 
noticed in the form of veins traversing the 
chrome ore. An optical and chemical investi- 
gation of this mineral has shown that it is 
kzmmererite, the chrome-bearing variety of 
chlorite. The ,occurrence of kemmererite in 
this area has not been reported so far. 

The colour is a striking character in the case 
of kzemmererite. The original name, kem- 
mererite was given to the reddish violet mica- 
ceous mineral, reported from Lake Itkul, 
Bisersk, Perm, Russia, and was named after 
the mining director, A. Kaemmerer of St. Peters- 
burg.* Winchell5 has stated that chlorites con- 
taining chromium in any important amount re- 
placing aluminium are easily recognised by 
their lavender or violet colour. 

The association with chromite, is another 
important factor in the identification of kem- 
mererite. Phillips® has mentioned in describ- 
ing the occurrence of the chromite that an al- 
most constant associate is the purple-chrome- 
bearing chlorite, kzmmererite and that this 
mineral is seen as a purple film filling the 
interstices between the chromite. The Sindhu- 
valli mineral is characterised both by its violet 
colour and its association with chromite. Under 
the microscope it appears as thin flakes, show- 
ing deep colours, due to high dispersion and 
low birefringence, . surrounding the opaque 
chromite ore. It shows faint pleochroism with 
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the following scheme: X-=colourless, Y= 
Z=pale reddish yellow. 

It is optically negative with very small optic 
axial angle. The refractive indices of the 
mineral determined by immersion method are: 
a= 1-585, B= v= 1-590, 0-005. 

The material was separated using both 
promoform and Clerici’s solution. The pure 
crop has been analysed by Sri. V. M. Ragha- 
van, and the chemical analysis of the mineral 
is as follows : 

SiO,, 30-07; Al,O,, 19-84; Cr,O;, 2°80; 
Fe,O,, 1-82; FeO, 1-98; MgO, 30-60; CaO, nil; 
Na,O, nil; K,O, nil; H,O, 12-76 (Total = 99-87). 

The structural formula of the mineral as 
calculated from the atomic proportions on the 
basis of (O, OH) = 18 atoms, is 
(Mg, Fe)eeo (Al, Cr)z-41 Siz-s3 Oo-ss (OH)s-12 

The chromium oxide content of 2-80% sub- 
stantiates that it is kaemmererite—a variety of 
penninite, as the percentage of Cr,O, is below 4.7 

The occurrence of kzemmererite near Sindhu- 
valli, in association with the chrome ore in the 
form of veins, suggests a hydrothermal origin. 
This mode of origin for the mineral has been 
proposed elsewhere by Diller,’ Phillips® and 
Srirama Rao.® 
Dept. of Geology, M. N. VISWANATHIAH. 
Central College, Bangalore, 

March 16, 1956. 
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UNIT CELL AND SPACE GROUP OF 
CUPRIC AMMONIUM AND POTASSIUM 
OXALATES 
Cupric ammonium  oxalate-dihydrate 
Cu(NH,).(C,0,),.2H,O and cupric potassium 
oxalate-dihydrate CuK, (C,0,), 2H,O are of 
interest because of their paremagnetic proper- 
ties. They crystallise in the triclinic system 
and are isomorphous. Groth has given the fol- 
lowing data for cupric ammonium oxalate :— 

a:b: c= 0-6948: 1: 0-6061, 
a = 105°2’, = 104°57’, y = 90° 18. 


However from its crystal habits, a different set 
of axes was found to be more convenient for 
reference. 
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Choosing this set of axes, regular oscillation, 
rotation and Weissenberg photographs were 
taken using CuKe radiation. High order refiec- 
tions from the zero layer Weissenbergs taken 
about the three axes gave the following cell 


8-91 A, b = 10-65A, c = 6-95A, 
= 83°52’, vy = 109°7'. 
These were found to be in very good agree- 
ment with the values obtained from the rota- 
tion photographs. Using the above values the 
volume, of the unit cell was found to be 


522-28A.3 The density as obtained by the 
flotation method was 1-94gm/cm.3 This 
gave two molecules per unit cell. 

No systematic - halvings were found. To 


determine, therefore, if the crystal belongs to 
P1 or Pi, Wilson’s statistical criterion for the 
existence or otherwise of a centre of symmetry 
was applied. Examination of the intensity 
distribution of the (001) projection was done 
in detail. The observed data were found to 
be very clearly consistent with the theoretical 
curve for the centro-symmetric case, as ex- 
pected even from other grounds. The crystal 
thus belongs to the space group Pi. 

The cell dimensions of the isomorphic crys- 
tal cupric potassium oxalate were: 

a=8-66 A, b = 10-19A, c = 6-864, 
@= 120°41’, = 83°52’, vy = 110° 18’. 

Complete structure analysis is under progress. 
Our thanks are due to Prof. R. S. Krishnan 
for his kind interest in the work and also 
Miss K. Sundaramma for loaning the crystals. 
Dept. of Physics, M. A. VISWAMITRA. 
Indian Inst. of Sci., R. V. G. Sunpara Rao. 
Bangalore-3, February 14, 1956. 


CORRELATION BETWEEN CONDUCTI- 
VITY, SWELLING AND SHRINKAGE 
PROPERTIES OF CERAMIC CLAYS 


Accorpinc to Katz! a solid swells when it 
takes up a liquid without losing its apparent 
homogeneity as its volume is enlarged and its 
cohesion is diminished. Katz has studied ex- 
tensively the swelling of a large number of 
substances and he compares the behaviour of 
swelling substances to that of an ideal concen- 
trated solution (Nernst.), the heat of dilution 
of which can be entirely changed into other 
forms of energy. Evidently the swelling of 
soils and clays is more complicated; but there 
is reason to believe that the orientation of 
molecules on the surface of clays as a result 
of the electrical properties of both the liquid 
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and the surface may follow the laws developed 
by Katz.! Terzaghi? has interpreted the swel- 
ling as due to the combined action of the sur- 
face tension of the water in the system and 
the elasticity of the solid components. Matt- 
son? has explained the swelling of colloidal 
clays on the basis of the Donnan equilibrium. 
The investigations on the effects of the type 
of colloid and the nature of the exchangeable 
cations on swelling suggest that the concept of 
molecular orientation on surfaces and inter- 
faces and around ions affords an interpreta- 
tion of the process of swelling and shrinkage. 

While studying the mineralogy of some 
Indian ceramic clays, viz., Rajmahal, Kasim- 
bazar, Katni and Chitrakoot (obtained from 
the Government Pottery Works, Khurja), the 
conductivities of the suspensions of the above 
mentioned uniformly sieved clays were deter- 
mined at constant temperature. Side by side 
the extent of the swelling and shrinkage pro- 
perties of them were also carefully noted. It 
was interesting to observe that the swelling 
and shrinkage of these clays are in the same 
order as their conductivities. 

The order of swelling and shrinkage was: 
Chitrakoot > Rajmahal > Kasimbazar > Katni. 
The corresponding specific conductances were : 
2-19, 1-9, 1-66, 0-73 x 10-3 mho. 

As the conductivity may be supposed to be 
due to the presence of the soluble salts, it may 
be argued that the swelling and shrinkage are 
intimately connected with the quantities of 
soluble salts present. This can be understood 
from the fact that a clay which is more chemi- 
cally reactive is likely to be hydrated to a 
much greater degree with the result that 
swelling becomes more prominent. This is fur- 
ther supported by the fact that during the slow 
crystallisation of soluble salts, the clay struc- 
ture is disrupted, creating what are known 
as ‘salt boils’, which is responsible for the 
observed swelling. When the clay gets dried 
up, crystallisation of the soluble salts present 
in it takes place and the binding strength of 
the clay particles is lost and consequently 
shrinkage takes place. Hence the more soluble 
salts are present the more is the shrinkage or 
swelling. It is interesting to mertion that 
observations have already been made* where 
the presence of soluble salts in soils imparts a 
damaging effect to it due to the gradual crystal- 
lisation of salts resulting into ‘salt boils’ and 
shrinkage. Therefore it may be said that the 
crystallisation of soluble salts is also definitely 
responsible for the swelling and shrinkage pro- 
perties of ceramic clays. 
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Sciene 
Thanks are due to Professor A. K. Bhatt 

charya for his helpful suggestions and con. 

structive criticism. 

Dept. of Chemistry, Amat K. BHATTACHARYA, 

Agra College, Agra, January 4, 1956. 
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THE NATURE OF GLYCINE SOJA 
AGGLUTININS 
FoLLowinc the demonstration! of complet 
non-specific cold agglutinins in Glycine soja 
Bird? has demonstrated that it is possible t 
make extracts of these seeds specific for human 
red cells of group B by absorbing them firs 
with O and then A, cells. He also reported 
that the cold agglutinins of Glycine soja wer 
identical with the agglutinins in these seed 
which reacted strongly on rabbit’s cells ani 
upon albumin suspensions of human blood cells 
at 37°C.3 Further experiments have indicated 
that the B-specificity shown by these extracts 
after absorption with O and A, cells is exhi- 
bited only when cells suspended in saline ar 
tested. With cells suspended in albumin the 
aksorbed extracts are quite non-specific. The 
eluates obtained from various absorbing cells 
were also found to be non-specific when test- 
ed, even at 37°C., with both saline and albu- 
min suspensions of human blood cells. Thes 
experiments will be completely. described else- 
where along with a theory which may serve 
to explain the structure both of Glycine soja 
agglutinins and the similarly reacting complete 
non-specific cold agglutinins (auto-agglutinins) 
which are often present in human sera. 
Blood Transfusion Dept., G. W. G. Birp. 
Armed Forces Medical College, 
Poona, March. 3, 1956. 
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METHYL ETHYL KETONE PEROXIDE 
AS INITIATOR IN VINYL POLY- 
MERIZATION 


METHYL ETHYL KETONE PEROXIDE (MEKP) ha 
not been so far employed as a catalyst in vinyl 
polymerizations. Studies of variations of pe 
cent. monomer conversions against time (Fig. 1 4) 
with MEKP at 70°C. in the case of styrene, 
methyl methacrylate and methyl acrylate hav 


Conversion 


FIG 


No. 
indica 
absenc 
a of the 
meriz: 
soluti: 
| 

AB! 
x 
5 
= 
In 
monor 
free 
7 rate 
Fig. 1 
and si 
ship 
degree 
rates 
accord 
in whi 
hand | 


aprit ‘956 | 


indicated the nature of first order reaction, the 
absence of period of induction and suitability 
of the catalyst for further studies in the poly- 
merization of monomers in bulk as well as in 
solution. 
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% Conversion vs. Time (hours) at 70°C. 
E, Methyl methacrylate (M = 4-6) in 


benzene solution 
F, Styrene (bulk) 
G, Methyl methacrylate (bulk) 
Rate vs. [Cat] 4 at 70° C. 
A, Methyl methacrylate (M = 4-6) in 
ben 


B, Methyl methacrylate (bulk) 
C, Styrene (bulk) 
D, Methyl acrylate (M = 5-5) in ethyl- 
acetate 
In conformity with the behaviour of - vinyl 
monomers polymerising under the influence of 
free radicals, a regular variation of overall 
rate (R) with [Cat] 4 (Cat—catalyst MEKP; 
Fig. 1 b) with various monomers (M) in bulk. 
and solution was observed. A linear relation- 
ship was also obtained between reciprocal 
degrees of polymerization (1/p,) and overall 
rates (R) (Fig. 2a) in bulk and at low [cat] 
according to the equation 
UP, + C,[S/M] 
in which the third and fourth terms of: right- 
hand side are negligible and absent respec- 


(4) 
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tively. The constants in the above equation 
can be easily evaluated graphically. Utilizing 
the value of transfer constants for the mono- 
mers (C,,) given by intercepts in Fig. 2 a, it 
was possible to plot (1/P,—C,,)/R against R 
and obtain transfer constant for the catalyst 
[C,,,] and the ratio of specific rate constants 
for termination and propagation, k,/k*, from 
the slope and intercepts of the plots in Fig. 2b. 
Utilizing the slopes of Fig. 1b and intercepts 
of Fig. 2b it was possible to evaluate rates of 
initiation (Rj). The results are given in 
Table L. 


KLM-0-5 


0 


ADKLM-- 10 
BC-- 2 


—— (1/R, —C.)Rate 


Rate x 10° 


FiG. 2. (2) Rate vs. Reciprocal Degree of Polymeriza- 
tion at 70°C. 

A, Methyl acrylate (M = 5-5) 

B, Methyl methacrylate (M = 4-6) 

C, Styrene (bulk) 

D, Methyl methacrylate (bulk) 

(1/P_ — Cm)/R vs. R 

K, Methyl acrylate (M = 5-5) at 70°C. 

L and M, Methyl methacrylate ( bulk) at 
65° and 70° C, 


(4) 


A fuller paper containing the complete re- 
sults, the significance of the values of the 
various constants with their activation energies 
and the nature of decomposition of MEKP will 
be published elsewhere. 

We thank Messrs. V. S. Vaidyanathan and 
V, Mahadevan of our laboratory for supplying 
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TABLE I The 
the fi 
Temp.°C. Monomer /hy? Cu Ceat Rj [Cat] Alter- 
previc 
0-1 
65 Methylmethacrylate 122-7 2-0x10-° 7-46x10-° 2-083 x 10-* of inl 
70 do 103-3 3-0x10-° 9-2 x1o-* 2-440 x 10-* bi 
70 do. in benzene soln. (M=4-6) 84-67 2-0x 10-5 2 xlo-3 531 
70 Styrene 1085 1-2 10-4 0-2174 10-68 x10-¢ § maint 
70 Methy! acrylate 7-563 1-8x10-5 7-69 x 10-2 5-733 x 10-% criteri 
The 
us a few results in the case of styrene and dysentery and other disorders of the bowel!) Yariet 
methyl acrylate. Romans used it as an emmanogogue in uterine} #!t¢T 
University Physical M. R. Goratan. COmplaints.* It is not known whether then Staph: 
Chem. Lab., properties are due to the oil or the non-volatikg 
Madras-25, March 2, 1956. constituents.‘ 
The medicinal properties of the essential aif  ° 
_- obtained from the tubers of C. rotundus have} *8#!”5 
CHEMISTRY AND ANTIBACTERIAL been subjected to a pharmacological study. af ‘@ctic 
ACTIVITY OF NUT GRASS short note on the chemistry and antibacteria} e » 
Nut crass [Cyperus rotundus (Linn.)] is a activity of the essential oil and its fractions is} *°™® 
common weed plant belonging to the family presented below. Qualit 
Cyperace represented by more than 60 species The tubers of different origin were steam-} 25° it 
in India.1_ Dry tubers are commercial articles. distilled or extracted with alcohol. The phy-} %4t! 
The main use of the essential oil of C. rotundus_ sical properties of the different types of oils affect 
is in medicine and perfumery. The tubers are obtained are given in Table I. Yield of oil} Det 
useful in infusion or as soup in fever, diarrhoea, varied from 0-3-0-5%. — 
ur 
TasBLe I for mz 
Physical properties of the oils obtained from C. rotundus cologic 
Dept. | 
Distillation and 
Type of oil Colour > range - ne {a}? a Indian 
(10 mm.) Banga 
Madras variety steam distilied -- Yellow green 112°-164° 1-5104 +0-00 1-0101 * Pr 
Madras variety alcohol extraction Green 110°-135° =—_-1-5098 +1-40 09-9990 | Depart 
Madras variety steam distilled residue Brown green 110°-164° 1-5180 oe 1-0207 1, W 
of alcoholic extraction 
Bangalore variety +» Dark brown ee 1-4934 0-9533 2. K 
C. rotundus oil (Madras) was fractionally distilled, when components with the following ae 
properties were obtained (Table II). 4. S: 
TaBLe II 
Physical properties of the fractional distillates of C. rotundus oil (Madras variety) a 
— Nature of the compound B.P. My [a}}? a} % Yield EVoLv: 
aslsine 
naculz 
1 Hydrocarbon I (Cyperene 1) 113°/10mm. 1-500 at 30° —16 0-9303 6 of the 0-05 m 
oil 
2 A. do. II (Cyperene II) 129°/10 mm. 1-5072 at 30° +13-8 0-9289 14 (T. S 
2 B. Hydrocarbon II was hydrogenated for 95°/3mm. 1-4520 at 25° +12 logical 
one double bond and a substitution few | 
compound obtained carries 
3 Alcoholic fraction (Cypero!) 148°/10 mm. 1-5105 at 26° -—16-2 
4 Ketonic fraction (Cyperon) 168°/10 mm. 11-5242 at 30° +66-4 Six 
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The antibacterial activity was evaluated by 
the filter-paper disc method in which 8mm. 
filter-paper discs are placed in an agar plate 
previously seeded with the test organism, 
0-1 ml. of the oil put on the discs and the zone 
of inhibition measured after 24 and 48 hours 
incubation. A significant zone of inhibition 
maintained over a period of 72 hours was the 
criterion used in assessing bacteriostasis. 

The essential oil of C. rotundus (Madras 
variety) and. its various components obtained 
after fractional distillation were tested against 
Staphylococcus aureus, E. coli, E. typhosum, 
Vibrio cholore, and Shiga, Schmitz and Sonne 
strains of Shigella. The oil inhibited the growth 
of only Staphylo aureus and was _ ineffective 
against the other organisms. Amongst the 
fractions, cyperone was completely inert, while 
the hydrocarbon fractions, cyperene I and II 
were more potent than the oil and cyperol. 
Qualitatively, they differ in that the cyperenes 
also inhibit the growth of Shigella sonne. Hydro- 
genation of cyperene II did not adversely 
affect the antibacterial activity. 

Detailed pharmacological investigations will 
be reported elsewhere. 

Our thanks are due to Prof. D. K. Banerjee 
for making available the compounds for pharma- 
cological investigations. 


Dept. of Organic Chem., 

and Pharmacology Lab., 
Indian Inst. of Science, 
Bangalore-3, March 8, 1956. 


SenicH RapomMIr.* 
Dev. 
M. Srrst. 


* Present address: Belgrade Faculty of Forestry, 
Department of Chemistry, Belgrade (Yugoslavia). 

1, Watt, G. Commercial Products of India, John 
Murray, London, 1908, p. 464. 

2. Kirtikar, K. and Basu, B., /wdian Medicinal Plants, 
1918, p. 1356. 

3. Nadakarni, A. K., /ndian Materia Medica, 1954, 
1, 428, Popular Book Depot. Bombay. 

4, Sanjiva Rao, B., Poniker, P. B. and Sudburough, 
J. J.. J. Zudiag Inst. Sci., 1925, 8, 35. 


A PRELIMINARY NOTE ON THE 
PHARMACOLOGY OF EVOLVINE 
EvotvinE is a liquid salkaloid from Evolvulus 
aslsinoides, an indigenous plant of India (ver- 
nacular name—Vishnugrandhi) (B.P. 160°C. ‘at 
0-05 mm. Hg). It was prepared by one of us 
(T. S. V.) and made available for pharmaco- 
logical tests. With the amount available, 2 
few preliminary pharmacological tests were 

carried out on dogs. 
Six dogs, of varying weights (5 to 10kilos), 
were used. Chloralose (100mg./kg.) was 
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used as anzsthetic, a 1% solution being given 
intravenously. Trachea was cannulated and 
respiration recorded by a Marey’s tambour. 
Blood pressure was recorded from a femoral 
artery. A femoral vein was cannulated for 
injection of drugs. The drug was administered 
as a 1% aqueous solution. Varying doses were 
tried, 0-5mg./kg.; 1-5mg./kg.; 2-0 mg./kg. 
(Fig. 1, 4) and 4-0 mg./kg. The last two doses 


FIG. 1. 


Dog. 9 Kilos, chloralose anzsthesia. 

Blood Pressure and Respiration recorded, 

Time signal and Time marking (10”) recorded. 

* At 4, 2-0 mg./kg. of evolvine was injected into 
the femoral vein. 

At 5, 0-1 c.c. of lobeline solution (0-3 mg.) was injected 
into the femoral vein. 

Note the similarity of time of onset and type of blood 
pressure and respiratory responses, 
produced marked effects on the blood pressure 
and respiration. There was a marked rise of 
blood pressure while respiration was 
accelerated with an increase in amplitude. 
There was a time-lag between the intravenous 
administration of the drug and the onset of the 
effects. The interval was much shortened when 
the drug was given directly into one of the 
carotid arteries (Fig. 2, 6). With proportionate 
increase in dosage there was graded response. 
The response was not abolished by atropine 
(2mg./kg.). Tetraethylammonium (T.EA.), a 
potent ganglionic blocking agent, blocks the 
effect of the compound (Fig. 3, 8). The aqueous 
solution is fairly alkaline with a pH of about 
9-0. Administration of solutions of sodium bi- 
carbonate or potassium hydroxide, with the 
same pH, i.e., 9-0, did not produce similar 
effects (Fig. 3, 7). Lobeline administered simi- 
lar to drug produced identical results 
(Fig. 1, 5). 
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FIG. 2. At 6, 0-5 mg, of evolvine was injected into 
the carotid artery. A 


Note the quicker onset, a 
\\ \ 
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FIG. 3. At7, 0-2 cc. of potassium hydroxide (pH 
9-0) was injected into the carotid artery. 

Between 7 and 8 the animal was given T.E.A. 5 mg./kg. 
and an interval of 10 minutes was allowed. 

At 8, 2-0 mg./kg. of evolvine, injected into the femoral 
vein, is seen to produce practically no effect. 

The above findings show that we have a drug 
that probably acts on the carotid chemorecep- 
tors similar to lobeline. The time-lag with 
intravenous administration and the quicker 
response on intracarotid administration point 
out the carotid chemoreceptors and/or higher 
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cranial centres as the probable sites of action 
Stimulation of the carotid chemoreceptors by 
drugs like nicotine, acetylcholine or lobeline 
results in a rise of blood pressure and an in- 
crease in the depth and rate of respiration due 
to reflex stimulation of the vasomotor and res- 
piratory centres. The fact that T.E.A. is able 
to block the action of the drug narrows down 
the site to the synaptic junction in the carotid 
chemoreceptors. Alkalinity of the solution is 
not responsible for the action, as is evidenced 
by the lack of response after equi-alkaline solu- 
tions of sodium bicarbonate and potassium 
hydroxide. Also, it has been shown that in- 
creasing the acidity of the coursing blood sti- 
mulates the carotid chemoreceptors’ while 
depression is obtained after increased alkalin- 
ity. Due to shortage of material, further ex- 
periments (such as denervation of carotid sinus 
nerve, etc.) to confirm the above findings, could 
not be performed. 

Thus the drug is shown to have powerful 
stimulatory action on the respiration and blood 
pressure similar to lobeline, probably acting 
mainly on the carotid chemoreceptors. It will 
be an addition to the range of analeptics avail- 
able now-a-days. The effect on other synap- 
tic situations will be investigated when more 
of the drug is available. 


Dept. of Pharmacology, M. N. GuruswAmt1. 

Madurai Medical College, 

Madurai 

Dept. of Pharmacology, T. R. KRISHNAMURTHY. 

Govt. College of 
Indigenous Medicine, 

Madras 

Pharmaceutics Dept., 

Madras: Medical .College, 

Madras, March 1956. 


T. S. VAIDYANATHAN. 


SOME ABNORMALITIES IN THE 
VENOUS SYSTEM OF RANA TIGRINA 
DAUD. 

SEVERAL abnormalities in the venous system of 
frogs have been recorded.!-® I came across 
the following abnormalities in the venous sys- 
tem of a fully grown male Indian Bull frog 

(Figs. 1, 2). 

(i) The right renal portal, instead of termi- 
nating in the respective kidney, continues, into 
persistent posterior cardinal vein upto inno# 
minate into which it opens. (ii) Posterior vena 
cava is absent in the region of kidneys although 
its remnant is present in the region of liver. 
(iti) There are no renal veins, but two inter- 
renals, from the left kidney join to form 2 
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single vessel, the ‘united inter-renal’, which 
connects the left kidney with the persistent 
posterior cardinal vein. It also receives ven- 
nules from the right kidney as well as the 
spermatic vein from the right testis. 


A.A., Anterior abdominal vein. D.Z., Dorso- 
lumber vein. Z./., External juglar vein. ., Femoral 
vein. H.V., Hepatic vein. /, Innominate vein. /./., 
Internal juglar vein. /.2., Inter-renal vein. Z.P.2., Left 
renal portal vein. 4/., Mandibular vein. 4/.C., Musculo- 
cutaneous vein. /., Pelvic vein. /.C., Posterior caval 
vein. &.P., Right posterior cardinal vein. &.P.?., Right 
renal portal vein. S.C., Subclavian vein. S.S., Subsca- 
pular vein. S.V., Sinus venosus. /., Ischiadic vein. 
United inter-renal vein. S., Spermatic vein. 
T., Testis. 


Fic. 1. 


From the above, it appears that during 
metamorphosis, the posterior portions of the 
right and left posterior cardinal veins, which 
serve as principal collecting vessels from the 
hinder region of the body of tadpole, failed to 
fuse in a single median vena cava. Further, 
the left posterior cardinal vein disappeared 
while right one has persisted. Probably this 
accounts for the absence of posterior vena cava 
in the region of kidneys. 

Due to the normal arrangement of the veins 
on the left side, the blood from the left hind 
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limb is brought to the left kidney; from there 
it reaches to the persistent cardinal vein 
through united inter-renal and finally into 
innominate. The venous blood from the right 
side goes to the right kidney through the right 
renal portal and a part of which capillarises in 
it; the blood is then collected by another set 
of capillaries into the united inter-renal. It 
is, therefore, quite likely that a part of blood 
from the right hind limb is-directly taken to 
sinus venosus without undergeing any renal 
portal circulation through the persistent pos- 
terior cardinal vein. Some blood from the hind 
limbs goes to liver through the anterior abdo- 
minal vein, which is present in this frog as in 
normal condition. The blood from the liver 
goes to sinus venosus through the anterior por- 
tion of the posterior vena cava. 

In order to trace the veins, they were in- 
jected with Ranvier’s Purssian Blue gelatine 
solution.? 

Grateful thanks are due to Dr. Daya Krishna 
and to Prof. B. C. Mahendra for suggestions. 


Dept. of Zoology, S. C. SHARMA. 
Jaswant College, Jodhpur, 
December 7, 1955. 


1. Parker, W. N., Proc. Zool. Soc., 1889, 145. 

2. Shore, T. W., /. Anat. Physiol., 1899, 34, 398. 

3. O’Donoghue, C. H., Anat. Anz., 1910, 36, 355. 

4, —, Jbid., 1913, 43, 135. 

5. —, Trans. Roy. Soc. Edin., 1931, 57, Part I, 179. 

6. Bhaduri, J. L., Proc. Zool. Soc., 1929, 177. 

7. Lee, Bolles, Zhe Microtomist's Vade Mecum, 
1946, p 236. 


OCCURRENCE OF JOHNIUS HOLO- 
LEPIDOTUS (LACEPEDE) IN INDIAN 
WATERS* 


Wuite slight changes have been introduced in 
the nomenclature of Indian Scizwnids by 
Fowler!.2 and Weber and Beaufort,’ no species 
essentially different or additional to those 
described by Day*-® have so far been recorded 
from Indian waters. It was interesting to find 
therefore some specimens of Ghols among the 
catches of the Government of India trawlers 
in February 1955, which were distinct from all 
the species described by Day*® for Indian 
waters as well as by Weber and Beaufort* for 
the Indo-Australian archipelago. They were 
also different from other Ghols usually occur- 
ring in Bombay markets and in the trawler 


* Published with the permission of the Chief Research 
Officer, Central Marine Fisheries Research Station, 
Mandapam. 
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catches by their more elongate form, smaller 
eyes, truncate to double-emarginate caudal fin, 
a dark axillary blotch and, in fresh specimens, 
a row of shining spots along the lateral line 
on either side of the body. Detailed examina- 
tion has brought the above Ghols into the spe- 
cies described as Johnius  hololgpidotus 
(Lacépéde) by Fowler? and Smith. The fol- 
lowing are the diagnostic characters of the 
Indian examples - based mainly on a single 
specimen which is at the Central Marine 
Fisheries Research Station. A photograph of 
the specimen is given in Fig. 1. 


FIG. 1. Photograph of Indian specimen of /ohnius 
hololepidotus Lacépéde—right view. 

Description —B. VII; D.X., I, 27; 7; 
P.18; V.I, 5; C.18. Head about 4 in standard 
length; depth 4%; snout a little over 3 in head; 
eye 7 or even a little more in head; 2 in snout 
and a little over 2 in interorbitai distance; 
interorbital convex. Lower jaw slightly longer 
than upper; six pores below mandibular sym- 
physis. No mandibular barbel. Posterior end 
of maxilla reaches to below hind edge of eye. 
Snout has no lateral lobes. No palatine teeth. 
In lower jaw, teeth in two series, outer villi- 
form and inner enlarged and conical. In upper 
jaw three front teeth on each side large and 
widely separated. Operculum with two blunt, 
spine-like processes; pre-opercle entire. 

Fins—5th dorsal spine the longest, about 3 
in head, 4th and 3rd next in order; 2nd anal 
spine 5 in head and about 1/3 shorter than the 
Ist ray. Anal commences opposite about 12th 
dorsal ray; base 5 in soft dorsal. 

Scales—On body feebly ctenoid, continued 
on the caudal fin but not on the soft dorsal 
and ventral. Tubular scales 56 upto base of 
caudal fin and some more (not easily count- 
able) on caudal fin. Immediately above lateral 
line there are about 25 special scales inter- 
spersed with others and appear in fresh speci- 
mens as a row of silvery spots along the sides 
of the body. These scales are slightly larger 
than the others and stand out prominently in 
the wet specimens on account of their silvery 
sheen. Nine scales between lateral line and 
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spinous dorsal; 17 betwen lateral line and base 
of ventral; 21 between lateral line and ventral 
middle line. 

Caudal may be described as truncate to 
double-emarginate, the truncate nature being 
interrupted by a slight projection of the mid- 
dle portion of the fin. Least depth of caudal 
peduncle about 3% in head. 

Colour—Grey superiorly; whitish grey be- 
low. A large dark axillary blotch, i.e., the 
fleshy process at the base of pectoral fin large 
and dark. 

The total length of the preserved specimen 
is 104cm., the caudal being 10-5cm. Ten indi- 
viduals were dissected and examined for 
gonad condition and it was found that some of 
the females were in stage IV of maturity. 

Fowler? gives the geographical distribution of 
Johnius hololepidotus (Lacépéde) as follows: 
Eastern Tropical Atlantic, Mediterranean, Red 
Sea, Madagascar, Natal, South Africa, Western 
Australia, South Australia, Victoria, Tasmania, 
New South Wales and Queensland. 

In the above instance of the occurrence of 
the species in the Saurashtra waters of India 
as many as 57 specimens (all full grown 
adults) were reported to have been caught in 
a single haul during bull-trawling near Por- 
bunder, at a depth of 22-26 fathoms. The 
specimens were considered as ‘unusual’ and 
‘new’ by some of the fishermen and fish mer- 
chants in Bombay. The author did not notice 
the species in the*earlier and subsequent catches 
of the trawlers (during the years 1953, 1954 
and 1955) but Shri K. H. Mohamed (personal 
communication) has noticed specimens some- 
what similar on some previous occasions. It 
is clear, however, that the species must be 
rather rare in Indian waters, if it is not a 
migrant from the Red Séa or the African 
Coast where it is said to form a good fishery. 

My thanks are due to Shri K. H. Mohamed 
for help in. taking the detailed measurements. 


Offshore Fisheries G. SESHAPPA. 


Res. Unit of C.M.F.R.S., 
Sassoon Dock, Bombay-5, 
January 14, 1956. 


1. Fowler, H. W., J. Bombay Nat. Hist. Soc., 1926- 
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4. Day, F., Fishes of India, 1817-88. 

5. —, Fishes of British India, 1889, 2. 

6. Smith, J. L. B., The Sea Fishes of Southern Africa, 
1949. 
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B-CHROMOSOMES IN PANICUM 
COLORATUM 


THE presence in germ cells of certain chromo- 
somes in excess of the normal complement 
found in root tips has been recorded in several 
plants like maize, rye, Sorghum, Poa, etc. 
These chromosomes are in many cases smaller 


‘than the regular choromosomes, may be hetero- 


chromatic and may pair among themselves 


when two or more of them are present. They’ 


seldom pair with the regular chromosomes and 
usually have no discernible effects on plant 
characters except that an accumulation of them 
leads to a reduction in pollen- and seed-fer- 
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red to as ‘B’ or accessory or supernumerary 
chromosomes to distinguish them from the ‘A’ 
or primary chromosomes (see review by 
Miintzing!). In the present report, the behav- 
iour of B-chromosomes in plants of Panicum 
coloratum L., identified during the course of our 
cytological studies in the tribe Panicee of 
Graminee, is described. 

Panicum coloratum is a native of Africa and 
is a good fodder grass. Meiosis was studied 
in five plants during microsporogenesis in pre- 
parations made by the propino-carmine tech- 
nique (Swaminathan et al.*) and in Feulgen 
squashes. At diakinesis and metaphase I, 18 


Fic. 1. 


Diakinesis, 18 bivalents and 2 B-chromosomes. 


‘ FIGs. 2and 3. Diakinesis and Metaphase I respectively in a plant with 3 B-chromosomes. 
Fic. 4. Late Anaphase. I. An undivided B-chromosome is going to one pole. 
_F1G, 5. Regular separation of a B-chromosome which has divided during the first division. 


Fic. 6. 


Irregular separation of chromosomes at AnaphaseII resulting from the presence of several B’s, 


Arrows indicate B-chromosomes (Magnification of Microphotographs, x 750). 


tility and plant vigour. The most striking fea- 
ture of such chromosomes is their persistence 
in germ cells and absence in root tips. In view 
of these distinct characteristics and their un- 
certain genetic role, they are commonly refer- 


bivalents were observed. Besides these, there 
was one accessory chromosome in three plants; 
there were two in one plant and there 
were three in another (Figs. 1-3). All the 
pollen mother cells examined contained these 
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chromosomes which were stained in the same 
way as the normal chromosomes. They were 
Feulgen-positive. The number of B-chromo- 
somes was usually constant in the different 
pollen mother cells of a plant; in the plant 
with two B-chromosomes, however, only one 
could be identified in some cells. The -pairing 
of the regular complement was in no way 
affected by the presence of the B-chromosomes. 
The B’s themselves did not show pairing both 
at diakinesis and metaphase I in any of the 
100 cells examined in each plant. They were 
also never found to be attached to the nor- 
mal chromosomes. The mean chiasma fre- 
quency per bivalent of the regular comple- 
ment at diakinesis and metaphase I in a piant 
with one B was 1-874 and 1-855 respectively. 
The values were nearly the same in the plants 
with two and three B’s. 

The B-chromosomes divided at metaphase of 
either the first or second division. When the 
division took place at MI, they separated to 
the poles and got included in two of the spores 
of the tetrad at the end of the second divi- 
sion. When there was no division during MI, 
the B’s went to either pole and divided during 
MII (Figs. 4 & 5). In the plants with two and 
three B-chromosomes, each of them showed an 
independent behaviour, i.e., one may divide 
during the first division and the others during 
the second division. Occasionally, a B-chromo- 
some undergoing division lagged in the equa- 
torial plate while the regular chromosomes had 
completed division and reached the poles. Divi- 
sion of the B-chromosomes during the second 
division followed by their irregular separation 
resulted in the accumulation of five and six 
B’s in spores of the plant with three B-chromo- 
somes. The presence of several divided B- 
chromosomes at metaphase II seemed to dis- 
turb the anaphase movement of normal chromo- 
somes (Fig. 6). Probably as a resuit of this, 
there was 20% pollen sterility in the plant with 
three B-chromosomes in contrast to the 5 to 
10% sterility shown by the other plants. Due 
to extensive seed-shedding in these plants, 
criticial data on seed fertility could not be 
gathered. 

The B-chromosomes could also be seen in 
the pollen. In most cells, they divided and 
went to the opposite poles during the first pol- 
len mitosis; in a few cases the divided B’s 
were found to proceed to the same pole. Pol- 
len transmission of the B-chromosomes is thus 


possible. 
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Seeds from the P. coloratum plants were 
germinated and the somatic chromosomes were 
studied in orcein and feulgen squashes made 
from the tips of primary roots. No B-chromo- 
somes have so far been observed in the root 
tip cells. Attempts are being made to find out 
whether these chromosomes are present in 
shoots and young leaves. 

To summarise, the B-chromosomes in 
P. coloratum are absent in root tips, do not 
pair but undergo a mitotic division during 
meiosis, divide during pollen mitosis and are 
not heterochromatic. Their presence causes no 
visible changes either in the morphological 
characters or vigour of plants but accumula- 
tion of five or more of them during the second 
division of meiosis results in irregularities in 
the separation of the normal chromosomes and 
consequently in some degree of pollen abor- 
tion. Detailed studies on.large populations of 
Panicum coloratum are now in progress to 
gather information on the adaptive and genetic 
significance of the B-chromosomes and _ the 
causes for their elimination in roots. Colchi- 
cine treatment of seeds has been done to ascer- 
tain how chromosome doubling affects the num- 
ber and pairing behaviour of the B-chromo- 
somes. 

We are very grateful to Dr. S. M. Sikka and 
Dr. P. N. Bhaduri, for advice and to Dr. B. P. 
Pal, for his interest in the study. 


Indian Agric. Res? Inst., M. S. SWAMINATHAN. 
New Delhi-12, JOGINDER NATH. 
February 21, 1956. 


1, Mintzing, A, Caryologia, Suppl., 1954, 6, 282. 
2. Swaminathan, M. S., Magoon, M. L., and Mehra, 
a a ind. J. Genet. and Plant Breeding, 1954, 
87. 


CAROTENOID IN PILA VIRENS 
(LAMARCK) 
Goopwin! has remarked that information on 
the carotenoid distribution of the lower forms 
of fresh-water animal life is meagre. This is 
particularly the case with the molluscs. While 
the carotenoid distribution of a fairly good 
number of marine molluscs has been studied, 
our knowledge of the fresh-water molluscs is 
limited only to a few forms like Planorbis 
corneus, Limneea stagnalis and the New World 
species of the apple snail, Pila canaliculata. 
Comfort‘ investigated the last of these species 
and reported the occurrence of carotenoids in 
the eggs and the liver of the new-born larve 
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and adults. The eggs of this species are pig- 
mented and laid out of water. Species of Pila 
whose eggs are laid in burrows and are un- 
pigmented are found in India, and Goodwin? 
has pointed out that it would be interesting to 
know whether these forms are completely 
devoid of carotenoids. The present note deals 
with the carotenoids of the South Indian spe- 
cies of the apple snail, Pila virens (Lamarck). 

The digestive gland (liver), uterus and tes- 
tis were studied for the presence of carote- 
noids. For the extraction of the pigment the 


method given by Nicola and Goodwin® and for 


saponification the method given by Goodwin 
and Srisukh® were followed. The pigments 
were separated by the chromatographic method 
using alumina as adsorbent and light petroleum 
with varying amount of ether as developer. 
The identification of pigments was done by the 
study of their absorption spectrum and the 
quantitative estimation by the colorimetric 
method using a_ photo-electric colorimeter. 
f-Carotene is practically the only carotenoid 
present in Pila virens, only a trace of 9-caro- 
tene being present. There is no trace of xan- 
thophylls. 

The quantitative distribution of carotene in 
the digestive gland, testis and uterus was 
studied in the normally active animal and also 
during the breeding season and hibernation. 
Table I summarises the result. 

TABLE I 


Amount in ug./g. wt.* 


Organ 
Breeding Hibernating 
Normal season (6 months) 
Digestive gland 590 615 
Testis *- 65 250 65 
Uterus ee 50 175 44 


* Mean value for five experiments. 

It is seen from the table that normally there 
is a good amount of carotene in the digestive 
gland of the animal which, however, decreases 
during the breeding season. The testis and 
uterus, on the other hand, normally contain 
only a negligible amount of carotene, but which 
shows considerable increase during the breed- 
ing season. This suggests a mobilisation of the 
pigment. 

From controlled feeding experiments carried 
out, the source of carotene could be traced to 
the food of the animal, consisting of aquatic 
plants like Vallisnaria with large amount of 
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chlorophyll, xanthophyll and carotenes. As 
shown in a previous investigation,’ the diges- 
tive gland is the sole site of absorption of 
digested food in the animal, and as carotene is 
the only carotenoid pigment present in this 
organ, it is evident that carotene is selectively 
absorbed from the food. This is confirmed by 
the fact that the extract of the digestive gland 
has a certain amount of destructive effect on 
xanthophylls and not on carotenes. Generally 
in the molluscs, as Goodwin? has pointed out, 
xanthophyils predominate and in Mytilus xan- 
thophylls are selectively absorbed as shown by 
Scheer.* 

My thanks are due to Prof. R. V. Seshaiya 
for guidance, to Dr. Venkateswarlu for help in 
taking the absorption spectrum, and to the Gov- 
ernment of India for the award of a research 
scholarship. 

Dept. of Zoology, (Miss) V. R. MEENAKSHI. 
Annamalai University, 

Annamalainagar, 

January 23, 1956. 


1. Goodwin, T. W., The Comparative Biochemistry of 
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4. Comfort, A., Mature, 1947, 160, 333. 
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6. Goodwin, T. W. and Srisukh, S., Biochem. /., 
1949, 45, 268. 

7. Meenakshi, V. R., /. Animal Morph. Physiol., 
1954, 1, 35. 


8. Scheer, B. T., /. Biol. Chem., 1940, 136, 275. 


POLYPLOIDY IN ALLAMANDA 
SEVERAL species of the genus Allamanda have 
been introduced into the gardens for their ex- 
treme beauty. Their shining green foliage, large 
golden yellow or purple flowers and the ease 
with which these climbing shrubs can be trained 
on trellis or trimmed to desired size are their 
special attractions. The plants do not set seed. 
though occasionally spiny globular fruits are 
seen in some plants, but it is reported that 
some species were introduced through seeds. 
They can, however, be easily propagated by 
cuttings or grafted. 

The commonly grown species are A. violacea, 
A. neriifolia, A. cathartica, A. grandiflora, 
A, nobilis, A. schottii, A. magnifica and A. wil- 
liamsii. According to Bailey,1 with the excep- 
tion of A. violacea and A. neriifolia, all the 
other species found in the gardens are probably 
varieties of A. cathartica Linn. 

Chromosome numbers have been reported for 
two species of Allamanda which according to 
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Bailey! are varieties of A. cathartica. Darling- 
ton and Ammal* have quoted 2n= 18 chromo- 
somes for A. willamsii observed by Sugiura, 
while Pathak et al.* observed the same num- 
ber of chromosomes n=9 in A. grandiflora 
Hook. 

Among the two horticultural types" in our 
nursery, A. violacea is so conspicuously differ- 
ent from the other type, A. cathartica var: 
nobilis syn. A. nobilis T. Moore, that it was 
thought desirable to study whether there is any 
cytological basis for their differences. A. viola- 
cea is readily distinguished from the A. cathar- 
tica varieties for their thicker leaves and wine 
purple-coloured flowers, the A. cathartica 
flowers being golden yellow. Among the other 
differences rough surface of stem and leaves 
due to the presence of hairs, subpetiolate and 
elliptical fleshy leaves and slightly larger pol- 
len may be mentioned. 

Cytological studies of the two types of Alla- 
manda have revealed that the conspicuous dif- 
ference of A. violacea from the other type is 
associated with doubled chromosome number in 
its complement. In A. cathartica var. nobilis 
studied, the chromosome number is n=9 and 
2n=18, similar to the number reported by 
Sugiura‘ and Pathak et al.,3 for the two horti- 
cultural species of Allamanda, while in A. vio- 
lacea the chromosome number is 2n = 36. 

Mitotic chromosomes were studied in well 
spread metaphase plates from aceto-orcein 
squash of root tips. Root tips of stem cuttings 
were treated in 0-2% coumarin solution for 
2% hr., heated in 9 parts of 2% aceto-orcein 
and 1 part of NHCI and finally squashed in 
1% aceto-orcein. Eighteen chromosomes in 
A. cathartica (Fig. 1) ranged from 1-8-3-64 
in length and had median or sub-median con- 
striction. A pair of satellited chromosomes 
could easily be distinguished. In A. violacea 
(Fig. 3) 36 chromosomes are seen with two 
pairs of satellited chromosomes. The size of 
chromosomes ranged from 1-8-3-8 in length. 

Meiotic chromosomes were studied in pollen 
mother cells fixing the flower-buds in acetic 
alcohol (1:3), mordanting in 4% iron alum 
for 10min. smearing in aceto-carmine, and 
finally removing the cytoplasmic stain by run- 
ning 45% acetic acid inside the coverslip, 
warming and pressing both at the time of stain- 
ing and destaining. Nine well spread bivalents 
are seen at the meiotic metaphase of A. cathar- 
tica (Fig. 2). In A. violacea though bivalents 
and quadrivalents are most common, all types 
of configurations from univalents to hexa- 
valents are seen (Fig. 4). In the 10 metaphase 
plates examined the mean frequency of I-VI 
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configurations were 1-0, 6-6, 0-6, 4-0, 0-2 and 
0-5 respectively, per cell. 


Fics. 1-4, 


Mitotic and Meiotic Metaphase Plates of A//amanda 
cathartica var. nobilis (Figs. 1 and 2) and A. violacea 
(Figs. 3 and 4), x 1,090. 

From the number of chromosomes and meio- 
tic configurations, it may be concluded that 
A. violacea is a polyploid type in Allamanda. 
It should be considered as a distinct species 
from the races of A. cathartica like var. grandi- 
flora, var. willamsii and var. nobilis, the com- 
mon horticultural species of Allamanda, for 
its conspicuous morphological differences in 
vegetative and reproductive parts and having 
double the number of chromosomes. 

Applied Botany Section, Nrrap K. SEN. 
Indian Inst. of Tech., N. N. Roy Tapapar. 
Kharagpur, India, January 16, 1956. 


1. Bailey, L. H.. The Standard Cyclopedia of Horti- 
culture, 1953, 1. 

2. Darlington, C. D. and Ammal, E. K. J., Chromo- 
some Atlas of Cultivated Plants, 1945, George 
Allen & Unwin Ltd. 

3. Pathak, G. N., Singh, B., Tiwari, K. M., Srivastava, 
A. N. and Pande, K. K., Curr. Sci., 1949, 18, 347. 

4. Sugiura, T., 1936, quoted from Darlington and 
Ammal, 1945. 


MORTALITY OF CARP FRY DUE TO 
INFECTION BY A PARASITIC 
CILIATE* 

Durinec the course of certain riverine investi- 
gations on the availability of fish seed of imajor 
carps in the river Ganga at Dighwara (Bihar) 
in the period June-July 1952, a case of mor- 
tality of carp fry, was observed in appreciable 


* Published with the permission of the Chief Research 
en Central Inland Fisheries Research Station, 
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numbers, while rearing carp fry in glass jars 
in the field laboratory, due to the infection by 
a parasitic ciliate, Trichodina sp. 

On 24-6-1952, a sample of one hundred 
carp fry from the collections, obtained from 
the river Ganga, was kept in a clean glass jar 
(4%” x 4” x 8”) containing 1-25 litres of river- 
water and were fed on plankton, collected 
from a nearby nursery tank. On the following 
day, six carp fry were found dead which was 
attributed to the injury and shock, incident to 
collection and segregation. On 26-6-1952, how- 


-ever, there was heavy mortality of carp fry 


(55°3%) in the same jar which was considered 
unusual, since the carp fry normally recover 
from the shock of collection, etc., within 24 
hours. Microscopic examination of living and 
dead carp fry revealed that they were heavily 
infected with Trichodina sp. The entire sam- 
ple was then examined and the number of 
ciliate parasites, harbouring in the various parts 
of each living individual, was counted. Out of 
42 living carp fry 33 were found infected. The 
infected fry were preserved in 2% formalin for 
further study. 

Fry measuring 6-7mm. were infected 100% 
and harboured 30-50 parasites each on the 
body, specially on and near the fins. The infec- 
tion in fry measuring 8-9mm. was 65% and 
77-8% respectively and they harboured 25-40 
parasites. Microscopic examination of the 
dying (14 specimens) and dead fry (18 speci- 
mens) showed that the number of ciliates was 
far more (average number of parasites, 44) on 
the former than on the latter (average number 
of parasites, 21) suggesting that in all prob- 
ability the ciliates abandon the host soon after 
death. The fry reared in the jar were ema- 
ciated and sluggish in their movement, in spite 
of the fact that they were regularly fed on live 
zoo-plankton. 

A similar case of mortality of carp fry due 
to the infection of Trichodina sp. was also ob- 
served by the author at Nimtita (W. Bengal) 
on 4-8-1949, when carp fry were kept in an 
enamel tray for 2-3 days. The percentage of 
mortality in this case could not be determined 
as there was no record of initial number of 
carp fry in the tray. 

This protozoan is capable of free living in 
the plankton also and the infection might have 
taken place either from the river-water or from 
the pond-water from where the plankton was 
collected. The parasites increased in large 
numbers in the jar and thus gvere responsible 
for the mortality. It is also seen that the rate 


of binary fission of Trichodina sp. is more 
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during the monsoon period than in other sea- 
sons of the year. 

Tripathi.» and Lagler? state that some spe- 
cies of Trichodina may cause epidemic mortal- 
ity in fresh-water fish hatcheries and nursery 
ponds. The mortality of fresh-water fry due 
to other parasitic infection is also not uncom- 
mon in the hatcheries (Flakes,1 Seaman,’ Wag- 
ner and Perkins*). The poor yield of carp fry 
from nurseries, very often reported in India, 
could be partly due to mortality caused by 
Parasitic infection. 

Central Inland S. J. KARAMCHANDANI, 

Fisheries Res. Sub-Station, 

Allahabad, February 22, 1956. 


1. Flakes, K, G., Progressive Fish-Culturist, 1950, 
12, No. 2, 63. 

2. Lagler, K. R., Studies in Fresh-Water Fishery 
Biology, 1950, p. 91. 

3. Seaman, W. R., Progressive Fish-Culturist, 1951, 
13, No. 3, 139. 

4, BS ge Y.R., /. Marine Biol. Assoc. U.K ., 1948, 


5. —, Rec. Ind. Mus., 1956 (in press). 
6. Wagner, E. D. and Perkins, C. L., Progressive 
Fish-Culturist, 1952, 14, No. 3, 127. 


A NEW STAGE IN THE EVOLUTION 
OF THE POST-NOTAL PLATES 
OF INSECTS 

Snopcrass! has explained the possible evolution 
of the post-notal plates from the intersegmen- 
tal membranes. The intersegmental membrane, 
in most of the arthopods has become chitin- 
ized secondarily, as a result of which the pri- 
mitive intersegmental fold becomes the sub- 
marginal ridge, the antecosta, while its corres- 
ponding external groove becomes the ante- 
costal suture. From the anterior wall of the 
antecosta has developed a narrow flange, the 
acrotergite. In the case of the tergum, the 
acrotergite together with the antecosta and the 
antecostal suture has fused secondarily with the 
tergum of the following segment. The acro- 
tergite in the mesotergum has remained a nar- 
row flange, but the acrotergite in the metater- 
gum and the acrotergite in the first abdominal 
tergum have enlarged and extended forward 
up to the posterior margin of the preceding 
tergum, thus reducing the intersegmental mem- 
branes. As these acrotergites have reduced the 
intersegmental membranes between the meso- 
notum and the metanotum, and between the 
latter and the first abdominal tergum, these 
acrotergites form the post-notal plates. Though 
these post-notal plates have fused secondarily 
with the terga of the following segments, they 
belong morphologically to the tergal plates of 
the preceding segments. 
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While examining the thorax of Brachythemis 
contaminata Fabr. (Libellulidz, Odonata) the 
author came across a new stage in the evolu- 
tion of the post-notal plates. In this insect 
also, the intersegmental membrane has been 

chitinized, thereby forming the mesoacroter- 
gite and well-developed mesontecost# between 
the meso- and meta-thorax. The important fea- 
ture is that the mesoantecosta has remained 
fused with the metanotum, while a membrane 
has developed between the base of the meso- 
antecosta and the mesoacrotergite (Fig. 1). This 
membrane remains much folded and is visible 
only when the mesoacrotergite is pulled from 

ms ss 


os mm 


FIG. 1. Dorsal view of the intersegmental region 
between the meso-and meta- thorax. axc, axillary cord ; 
ma, mesoantecosta; mpfn., mesopost-notum; ms, meso- 
scutellum ; msw., mesoscutellar wing ; mn, metanotum ; 
ss, scuto-scutellar suture. 
the compound metanotum. The presence of a 
membrane between the acrotergite and the base 
of the antecosta has not been noticed so far. 
Snodgrass has described the evolution of the 
post-notal plates in three stages; the stage 
described here fits in between the last two 
stages described by him. Therefore, it may be 
regarded as a stage in the evolution of the 
mesopost-notal plates. This shows that the 
evolution of the post-notal plates takes place in 
four stages and not three as described by Snod- 
grass. The new stage can be represented dia- 
grammatically as shown in Fig. 2. 


mb ' mb fe mb fs mb IT 


mpn 


FIG. 2. Diagrammatic representation of the new stage. 
mb., membrane; mpn, mesopost-notum ; 4,, prothoracic 
tergum; ¢,, mesothoracic tergum; /3, metathoracic 
tergum ; first abdominal tergum. 
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The author’s thanks are due to Dr. R. Raksh- 
pal, for guidance and to the University of 
Lucknow, for financing the studies. 

Dept. of Zoology, A. C. Martuur. 
The University, Lucknow, 
February 18, 1956. 


1. Snodgrass, R. E., Principles of Insect Morphology, 
McGraw-Hill, New York, 1935, 176. 


LIFE-HISTORY OF SHOREA ROBUSTA 
GAERTN. 


Shorea robusta (the Sal tree) is a resin-yield- 
ing timber plant, growing commonly in the Sub- 
Himalayan Belt and in Central India. Gamble! 
records it in the Eastern Ghats of South India. 
Unicellular hairs are present on the floral parts 
and on the prolonged connectives of the anthers 
(Figs. 1, 2). The anther wall shows an epi- 
dermis, endothecium, three middle layers and 
a glandular binucleate tapetum (Fig. 3). The 
endothecium is not prominent and is non-fibril- 
lar. Quadripartition of the microsporocytes 
takes place by centripetal furrowing resulting 
in tetrahedral (Fig. 4), isobilateral, and decus- 
sate quartets (Fig. 5) of microspores. The tri- 
colpate pollen grains are two-celled at the time 
of shedding. 

The tricarpellary ovary is superior, trilocu- 
lar, with one or two anatropous, bitegmic, cras- 
sinucellate ovules in each locule attached on 
the central placenta. The micropyle is organised 
only by the inner integument. The hypoder- 
mal archesporium divides forming an upper 
primary parietal cell and a lower megasporo- 
cyte (Fig. 6). The latter becomes deep-seated 
due to the formation of a parietal tissue. Linear 
and T-shaped (Fig. 7) quartets of megaspores 
are formed. The chalazal megaspore alone 
functions, while the three others degenerate. 
The functioning megaspore undergoes three 
more divisions and gives rise to an octonucleate 
embryo sac of the Polygonum type (Figs. 8-10) 
as in Shorea talura,2 Hopea wightiana,? and 
Vateria indica. The antipodal cells are 
situated at the narrow chalazal end of the 
embryo sac and the polars usually meet in the 
centre. 

After fertilisation the antipodals degenerate, 
and the embryo sac becomes elongated. The 
primary endosperm nucleus divides forming 
free nuclei. Some of them aggregate in 4 
dense cytoplasm in the chalazal region of the 
embryo sac. The endosperm finally becomes 
cellular; cytokinesis being initiated from the 
micropylar end and extending towards chalaza. 
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Fics. 1-14. Shorea robusta. 


Fig. 1. Stamen, note the hairs on the prolonged connective, x 25. Fig. 2. Tip 


of the cernective enlerged, X 100. Fig. 3. T.S. of anther wall, x 500. Figs. 4-5. Tetrahedral and decussate tetrads, 
x 1,600. Fig. 6. Megaspere mother cell and two parieta! cells, x 500. Fig. 7. T-shaped tetrad, x 750. Figs. 8, 


9. Two and Four nucleate embryo sacs, xX 750. Fig. 10. 


development of the em!.ryo, x 500. 

The fertilized egg undergoes a very belated 
transverse division resulting in a two-celled 
embryo (Fig. 11). Vertical walls are laid down 
in both these cells and a globular tetrad is 
formed (Fig. 12). Further divisions follow the 
same pattern as in Shorea talura and a mature 
embryo is formed. The mature dicotyledonous 
embryo has a prominent radicle and two fleshy 
unequal cotyledons, one enclosing the other. 
Seed-coat is formed by both the integuments. 
The one-seeded indehiscent fruit is enveloped 
by the accrescent sepals, which develop into 
wings. 

I am thankful to Prof. K. N. Narayan for 
kind encouragement and interest, and to Dr. K. 
Subramanyam, for helpful suggestions. I. am 
indebted to the authorities of the Mysore Uni- 
versity for the award of a research fellowship. 


Dept. of Botany, A. NacaraAsa Rao. 

Central College, 

Bangalore-1, March 18, 1956. 

1. Gamble. J. S., The Flora of the Presidency of 
Madras. 1925, London. 

2. Nagaraja Rao. A., Phvtomorphology, 1953, 3, 476. 

3. —, Mys. Univ. J., 1955, 15, 519. 

4. —, Proc. Nat. Inst. Sci. India., in press. 


Mature embryo sac, X 750. Figs. 11-14. Stages in the 


A NEW GENUS OF INDIAN ITONIDI- 
DAE:—KITTADA COIMBATORENSIS, 
GEN. ET SP. NOV. 

Rao! has reported about 121 genera under 
Oriental Itonididae, as occurring in India. The 
broad characters of the family are: minute 
delicate flies with long antennae adorned with 
conspicuous whorls of hair; wings with few 
longitudinal veins; coxze not elongate; tibiz 
devoid of spurs. A new genus Kattada report- 
ed below was found on spontaneum rust (Puc- 
cinia kuehnii). This new Diptera has been 
named as Kittada coimbatorensis (gen et sp. 
nov.) from the Sanskrit word Kitta = rust, 
ada=eating and coimbatorensis since it was 
collected, for the first time, from Coimbatore. 
The description of the same is as follows: 
Family—lItonididae, Subfamily—lItonididinae, 

Tribe—lItonididinariae, Subtribe—Trifila. 
Kittada coimbatorensis gen. et sp. nov. is a 
minute insect with an extremely delicate and 
fragile structure. Wing expanse 2-4-3-4mm. 
The body is clothed with hairs. The antennae 
are long and adorned with conspicuous whorls 
of simple circumfila. Eyes confluent above and 
ocelli are wanting. Wings big and broader, 
spotted by small hair, wing-veins greatly 
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reduced (3 veins only). The-legs are slender 
and quite long, the coxz are not greatly 
elongated; tibize without spurs, metatarsus 
shorter than the following segment; tarsi 5- 
jointed with a pair of simple, stout, dark- 
brownish simple claws; pulvillus not distinct 
but distal tibial end thickly setose.* Palpi 4- 
jointed; the first segment with a length nearly 
twice its diameter, oblong, sparsely haired, the 
2nd and 3rd of equal sizes, the 4th compara- 
tively small and subquadrate. 


ce 


FY’ 


FIG. 1. (A) Xittada coimbatorensis. gen. et sp. nov.; 
(B) Mouth parts; (C) Male genitalia; (D) Female 
genitalia; (E) Male antenna; (F) Female antenna, 


Male.—Length 0°9mm. Antennae about 1% 
times longer than the body, the first segment 
subglobose and second globose, 26-segmented, 
flagellate greatly produced and alternately 
binodose, global joints of the flagellate shortens 


RELEASE OF ENERGY FROM THE ATMOSPHERE AT HIGH ALTITUDES 


CIENTISTS at the Holloman Air Develop- 
ment Centre in New Mexico have found 
that nitric oxide has the property of bringing 
two oxygen atoms together to form an oxygen 
molecule and release the energy from sunlight 
which has been “chemically stored” in atomic 
oxygen high up in the earth’s atmosphere. To 
test the laboratory discovery, a rocket was 
fired 60 miles up into the atmosphere where it 
released nitric oxide gas under high pressure. 
A flood of light resulted. In fewer than ten 
minutes the light had grown in size so that it 
appeared from the earth to be about four times 
the moors diameter. The spot of light spread 
to about 3 miles in width before the gas thin- 
ned out and the brightness dimmed. 


Science 


after 14th segment, distal segment small and 
hairy, simple circumfila occur on each segment 
Mesonotum dark brown, abdomen unitormly 
brown. Basal clasp segment rather short and 
narrow, apically with a distinct lobe, terminal 
clasp segment rather long, scarcely swollen near 
the middle and apically with a stout, somewhat 
recurved chitinous spur. 

Female.—Length 1-2mm. General colour of 
the body uniformly brown. The antennae 15- 
segmented and slightly bigger than the body. 
The Ist segment subglobose and 2nd globose, 
the 12 segments of the flagellate long and cylin- 
drical, the terminal segment short and nar- 
rowly pointed; circumfili small and simple} 
The ovipositor small, asymmetrically bilobed 
and distinct. 

Habit.—Mycophagous; Habitat—South India, 
Coimbatore, 7-11-1955. On Sugarcane; Holotype. 
— dgand with the National Collection, I.A.R1I, 
New Delhi. Paratype and 
in collections of the Entomology Section at 
Sugarcane Breeding Institute, Coimbatore. 

Grateful thanks are due to Shri N. L. Dutt 
for encouragement during the course of these 
studies, and to the Commonwealth Institute of 
Entomology for kindly declaring it a new genus 
and new species. 

Sugarcane Breeding Inst., R. A. AGARWAL. 
Coimbatore, March 2, 1956. 


1. Rao, S. N., 9. Res. Agra Univ., 1955, 4, 213. 


Several suggestions have been made about 
chemical reactions in which nitric oxide, pre 
sent naturally in the upper atmosphere, might 
take part. One of these is the interaction with 
oxygen atoms mentioned above. A cyclic series 
of reactions has been proposed, in which the 
nitric oxide is regenerated. In that way the 
presence of a comparatively small quantity of 
nitric oxide could lead to a continuous emis- 
sion of light and it is. believed that further ex- 
periments on these lines may lead to a means 
of extracting this stored energy for such use 
as the propulsion of rocket ships high in the 
atmosphere. 
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REVIEWS 


High Energy Nuclear Physics. (Proceedings of 
the Fifth Annual Rochester Conference.) 
Compiled and Edited by H. P. Noyes, E. M. 
Hatner, G. Yekutieli and’ B. J. Raz. (Inter- 
science Publishers), 1955. Pp. 197. Price 
$ 2.50. 

The situation in high energy physics under- 
goes a thorough and critical survey at the 


‘ Annual Rochester Conferences and their pro- 


ceedings are therefore eagerly awaited by all 
workers in this field. The present proceedings 
are divided into eight sessions: (1) Low Energy 
Pion Phenomena; (2) High Energy Pion Phe- 
nomena; (3) Theoretical Physics; (4 & 5) Ele- 
mentary Particles; (6) Elastic Scattering of 
Nucleons; (7) Accelerator Physics; and, finally, 
(8) A Summary Session. Most sessions are 
introduced by brief surveys. In view of the 
wealth of material discussed, one can mention 
only a few of the important presentations. 
One of the main advances in meson physics 
was the first clear evidence, coming from Cou- 
lomb interference at small angles, that the signs 
of the pion-nucleon phase-shifts were what one 
had always supposed them to be, and that there- 
fore the major interaction in the 3/2-3/2 state 
was attractive. The discrepancies in the low 
energy behaviour of the S-wave phase-shifts 
arising from different experiments were dis- 
cussed, and Bethe suggested a remeasurement 
of all the experimental numbers involved. 
Chew and Low presented the results of some 


investigations on  pion-nucleon scattering 
and photo-meson production, based on a 
new and  ~promising approach due to 


Low. Low sets up the scattering problem 
in terms of the wave-functions of the physical 
particles rather than those of the “Bare” par- 
ticles, as is done in the Tamm-Dancoff method. 
Though the resulting integral equation has 
again to be cut off after the one-meson term, 
this seems to be an improvement over the cor- 
responding Tamm-Dancoff approximation. 

Williams has analysed cosmic-ray data to get 
a nucleon-nucleon’ total cross-section of 
~120mb at high energies (~30Bev). This 
is much larger than “geometric”. 

No new decay modes of the heavy unstable 
particles were reported but more instances of 
known modes, with better determinations of 
Q-values, masses and life-times, were present- 
ed. It is interesting to note, however, that at 


the time of the conference, it was still not 
Possible (as it is now) to conclude that there 
is no distinction between the various K-parti- 
cles as regards mass, life-time, and associated 
production, and that they, therefore, very prob- 
ably represent different decay modes of the 
same particles. On the theoretical side, the 
selection rules have been clearly formulated by 
Pais in terms of the isotopic spin, but the new 
quantum number, “strangeness” has not made 


its appearance. 
B. M. UpGAonKar. 


The Sources of Eddington’s Philosophy. By 
Herbert Dingle. (Cambridge University 
Press), 1954. Pp. 64. Price 3sh. 6d. (Paper 
cover.) 

While philosophy has always had a profound 
influence on the development of scientific 
thought, it is only in the present century, 
mainly as a result of the theory of relativity 
and of quantum mechanics, that scientific ideas 
have started to influence philosophy. It is no 
wonder therefore that some of the foremost 
scientists have paid a great deal of attention 
particularly in their later years, to the philos- 
ophical implications of scientific discoveries. 

Foremost among those who sought to inter- 
pret this aspect of science was Sir Arthur 
Eddington. It was he who brought out clearly 
that the theory of relativity required not 
merely big changes in many of the theories 
in physics, but a complete reorientation of the 
objectives of scientific method. The view that 
physics is the description of the character of 
the external world was simply no longer ten- 
able. In his view, physics is the result of cer- 
tain operations performed by the observer, and 
therefore is necessarily subjective in nature. 
Thus, instead of starting with a given unknown 
world and finding out its nature and character 
by observation, we start with observations and 
construct a world to satisfy them. However, 
as Dingle points out, Eddington was far too 
much of a Victorian to concede that there was 
no relation between physical quantities and the 
world, so he made the only possible assump- 
tion: physical quantities symbolise the world 
in some way. 

Consequently, in Eddington’s philosophy, 
there is a marked division between what might 
be called the nature and the structure of the 
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~ external world. All metrical studies give us 


information only about its structure, which be- 
cause of relativity, is apprehended only in sub- 
jective form. However, there seems to be no 
limitations imposed on our knowledge of the 
external world obtained by  non-metrical 
methods, adopted for instance by the artist or 
the theologian. Thus, the purely objective 
world is the spiritual world, consisting of life, 
consciousness, spirit; the material world is sub- 
jective in the sense of subjective selectivism. 

An aspect of Eddington’s philosophy which 
has caused more controversy than any other is 
his conclusion that the laws of physics are 
derivable by pure reason. But as Dingle points 
(out (pp. 42-44), a good part of it is due to a 
misunderstanding of Eddington’s’ writings. 
Eddington “distinguishes sharply between the 
laws of physics and the actual entities among 
which we find ourselves and which obey those 
laws....The laws of physics characterise the 
behaviour of any conceivable physical world 
and therefore tell you nothing at all about 
which of the conceivable ones is the actual 
one.” Further, when Eddington says that the 
properties of external world are deducible from 
pure reason, he means really the metrical world 
constructed from our data of observations. 
Eddington in fact claimed to have done this and 
obtained a theory unifying relativity and quan- 
tum theory, from which he could even deduce 
the numerical values of a number of funda- 
mental constants. 

It is not possible to summarize here all the 
ideas put forward in this fascinating critical 
review of Eddington’s philosophy. Although 
terse and at places highly individualistic, the 
book can be warmly recommended to any one 
interested in the subject, as it contains one of 
the clearest expositions of Eddington’s scientific 
philosophy. 


Introduction to Atomic and Nuclear Physics. 
Third Edition. By Henry Semat. (Chapman 
& Hall), 1954. Pp. xii+ 561. Price 50 sh. 
Ever since its appearance in 1939, Profes- 

sor Semat’s Introduction to Atomic Physics has 

enjoyed immense popularity with under- 

graduates and lecturers alike. Written by a 

teacher of modern physics with several years’ 

experience, the book sets forth in simple and 
precise language all the essential details of 
atomic physics, with profuse illustrations and 
typical problems. Its revision in 1946, particu- 
larly in the section on nuclear physics, in- 
creased its. usefulness considerably. And now 
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we have a completely revised and enlargej 
edition of the book, with the title modified t 
Tread, “Introduction to Atomic and Nuclear 
Physics”’. 

Though the change in the title indicates the 
direction in which the major expansion has 
proceeded, yet one notices new additions to the 
text here and there, almost throughout the 
book. An important feature of this volume (as 
in earlier editions) that gives it added value 
as a text-book is the inclusion of a number of 
problems at the end of each chapter. Several 
new problems and a short bibliography are in- 
cluded at the end of each chapier of this 
volume. However, it is a pity that the refer- 
ences are mostly confined to other books, and 
very few references are made to original 
papers. At the Honours undergraduate level, 
at least the more enterprising students should 
be given an opportunity to refer to original 
Papers on some of the important topics dealt 
with in the text. 


The text has been divided into three major 
parts, viz., Foundations of Atomic and Nuclear 
Physics, Extra Nuclear Structure of the Atom 
and Nuclear Physics. But within these major 
divisions the chapter subdivisions follow the 
Same general arrangement as in the earlier 
editions, except that some of the longer chap- 
ters have been further subdivided and new 
sections are added here and there. Some of 
the important additions to the first part in- 
clude photo-multipliers, scintillation counters, 
Cerenkov radiation, wave velocity and group 
velocity, diffraction of neutrons and electron 
optics, accompanied by reproductions of elec- 
tron micrographs. A very valuable addition to 
the second part is the section on nuclear magne- 
tic moments, describing in some detail methods 
for the determination of nuclear magnetic 
moments. 

Naturally, the third part of the book con- 
tains most of the new additions. Several im- 
portant nuclear reactions, accompanied by 
cloud chamber and other photographs, nuclear 
energy level diagrams and yield curves have 
been added. Theories of alpha- and beta-decay, 
as well as evidence for the existence of the 
neutrino are presented and discussed. A whole 
chapter is devoted to nuclear fission, and all the 
different aspects are dealt with in full. Cosmic 
rays have again received scanty attention, as in 
former editions; but ample amends have been 
made by describing in some detail the new 
fundamental particles—the light and heavy 
mesons and hyperons—all of which were 
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discovered in cosmic ray studies. The section 
devoted to primary cosmic ray particles includes 
some very good photomicrographs of two large 
“stars” and a heavy primary track, illustrating 
meson jets, pi-mu-e decays and other interest- 
ing events. Particle accelerators are fully de- 
scribed in a separate chapter, and details about 
some of the recent (1954) giant accelerators 
are given, with photographs and_ sectional 
diagrams. 

Here is a text-book for the undergraduate 
student in physics, the usefulness of which has 
been clearly demonstrated in the first two edi- 
tions, and which is now presented to us with 
its value vastly enhanced by revision and en- 
largement. It is one of those text-books that 
ought to find a place in every college library 
where a degree course in physics is offered. 

M. A. THANGARAJ. 


Heterocyclic Compounds with Indole and 
Carbazole Systems—Chemistry of Hetero- 
cyclic Compounds. Vol. VIII. By W. C. Sump- 
ter and F. N. Miller. (Consulting Editor: 
Weissberger.) (Interscience Publishers), 1954. 
Pp. 307. Price $10.00. 

As the Preface states, the chemistry of in- 
dole had its beginning in the dye industry, and 
for many years developments in the field were 
associated with dyes. Extensive accounts of 
the chemistry of indigo and its derivatives, and 
also of intermediates and related compounds 
such as indoxyl and isatin, have therefore 
appeared in books on the chemistry and tech- 
nology of dyes. Consequently, one may ques- 
tion the purpose of several of the chapters in 
the book under review, which incidentally 
makes no reference to Thorpe and Ingold’s Vat 
Colours (1923), Martinet’s Matieres Colorantes 
des Indigoides (1934), and more recent publica- 
tions in the field. Volume 3 of Elderfield’s 
Heterocyclic Compounds (Wiley, 1952) has a 
chapter of 274 pages on indole and its deriva- 
tives, including indoxyl, oxindole,  isatin, 
dioxindole, and indigo, and a chapter of 51 
Pages on carbazole. All these are treated, less 
satisfactorily on the whole, in the present book. 
The Elderfield Volume also deals with iso- 
indoles, which are excluded from this volume 
of the Weissberger series. Excellent chapters 
on the indole alkaloids (by Marion) and the 
strychnos alkaloids (by Holmes) have appeared 
in the Manske-Holmes series covering the alka- 
lids, and it is doubtful if the present treatment 
of the same subjects offers any advantage. 
The chapter on carbazole is not comprehensive 
and up to date; thus useful information in BIOS 
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reports and other publications on the isolation 
of pure carbazole from anthracene oil and the 
preparation of various carbazole intermediates 
and dyes (e.g., Hydron Blue) has been ignored. 
The statements in p. 92 concerning carbazole 
tetrasulphonic acid neglect the fact that 2- 
hydroxycarbazole is manufactured from the 
mixed tetrasulphonic acids. 

A methyl group has been omitted from struc- 
ture (XXXIX) for vomicine (p. 271). In p. 20, 
line 1, “a, a” should be “e, 8”. There are seve- 
ral errors in the spelling of names, e.g., Seshadre 
and Tilac. 

This is a somewhat disappointing book, and 
it is too highly priced considering its size and 
the fact that the contents are largely a dupli- 
cation of material readily available and more 
fully treated in other books. 

K. V. 


The Law and the Engineer. By Christopher F. 
Mayson. (Chapman & Hall), 1955. Pp. 470. 
Price 63 sh. 


Several surveys regarding the faculties re- 
quired to be developed in the engineer have 
revealed very interesting results; for instance, 
the following: “Essential Qualities of a Suc- 
cessful Engineer”: 41% character, 17-5% judg- 
ment, 14:5% efficiency, 14% understanding of 
human nature and 13% technical knowledge 
(Charles R. Gow, Foundations of Human Engi- 
neering). An increasingly important part of 
an engineer has now come to be managerial 
abilities and so in an evergrowig manner Indus- 
trial Economics is included as part of the 
equipment for final Engineering Degree courses. 
Thus, in actual day-to-day practice of the pro- 
fession as a builder, or a factory manager, or 
contractor or a_ technician-cum-administrator, 
the engineer also comes up against law and its 
many interpretations. The book under review 
is intended to “present to engineers in a prac- 
tical and understandable manner certain as- 
pects of law as are likely to be of interest and 
concern to those engaged in the design, manu- 
facture, sale, installation and maintenance and 
repairs of engineering equipment” in England. 
It is not a handbook of reference like Every 
Engineer: His Own Lawyer; for, more than 
describing the legal framework the author is 
at pains to explain the aspects of law affect- 
ing the engineer so as to inculcate a general 
knowledge of the legal principles involved. 
For this the author has an advantage over 
other writers of such works, since Christopher 
Mayson practised as an engineer before he 
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studied law and went to the Lincoln’s Inn as 
a_ barrister. 

The book starts with an explanation of the 
scope and machinery of the civil law, the mean- 
ing and forms of evidence and goes on to a 
discussion of the formation, performance and 
breach of contracts. It deals with the Agency, 
Bailments, Agreements and other forms of con- 
tract, including Monopoly and Trade Alliances. 
Finally, in the sphere of management, it takes 
up the Law of Negligence, Factory Acts and 
Regulations and Employers’ responsibilities and 
liabilities. Useful appendices are given on: 
(1) Responsibility of professional engineers, 
(2) Standard conditions of engineering con- 
tracts, (3) Summaries of the Factory Act, Sta- 
tutory Regulations and Acts of Parliament and 
a table of cases. For all these reasons Indian 
readers too will undoubtedly find the work in- 
formative and helpful. As stated by Lord Jus- 
tice Denning in his Foreword: It should “give 
the engineers sufficient knowledge of law to be 
able to deal with simple points and even more 
important to know when they should seek 
expert legal advice”. 

M. C. 


Recent Progress in Hormone Research, Vol. XI. 
Edited by Gregory Pincus. (Academic Press, 
New York), 1955. Pp. viii+518. Price 
$ 10.00. 

The eleventh volume of the Recent Progress 
in Hormone Research is a record of the Pro- 
ceedings of the Eleventh Laurentian Hormone 
Conference held at Mont Tremblant, Quebec, 
in 1954, and maintains the high standard set 
by the first ‘ten volumes of this series. The 
verbatim transcription of the critical discus- 
sions at the end of each chapter, gives a real- 
istic account of the Conference, especially for 
those who were not present at those meetings. 

The fourteen chapters are grouped into the 
following six sections: (i) Pituitary Hormones, 
(ii) Steroid Chemistry and _ Biochemistry, 
(iii) Hormones and Abnormal Growth, (iv) Hor- 
mones and Aging in Man; (v) Mechanism of 


- Hormone Action, and (vi) Hormone Cardio- 


vascular Interrelations. The section relating to 
hormone and aging in man will be of particu- 
lar interest to medical men and clinical bio- 
chemists since geriatrics has assumed as much 
importance as pediatrics as a medical subject. 
This section consists of two papers, one on 
‘Aspects of Aging as Reflected in the Human 
Ovary and Testis’ by E. T. Engle and the other 
on ‘Steroid Metabolism in Aging Men and 
Women’ by G. Pincus and others. The short 


Science 
review by Engle followed by a lengthy discus- 
sion gives a good appraisal of the available 
histological data on the subject. Pincus and 
his colleagues give a summary of their earlier 
work, where they have studied the excretion 
of different urinary steroids in a group of nor- 
mal healthy men and women. The changes in 
individual urinary steroids with age have 
been studied in great detail and the data fully 
discussed. They have also studied the influence 
of steroid replacement therapy on the urinary 
17-ketosteroid patterns in old age. 

In the section on hormones and abnormal 
growth, the pathogenesis and character of dif- 
ferent hormones secreting transplantable pitui- 
tary tumours in mice have been described by 
Jacob Furth, while Rauson and Rall present a 
review of studies on certain endocrine factors 
that appear to control the growth of cancer of 
breast, tumours of the uterus, carcinoma of 
the prostate, lymphomatous tumours and 
tumours of the thyroid. 

The section on hormone cardiovascula: inte: - 
relations is also of considerable clinical inter- 
est. The dietary and hormonal factors in ex- 
perimental atherogenesis and blood pressure 
regulation have been investigated by Stamler 
and others with encouraging results especially 
with regard to the role of estrogens in pre- 
venting recurrences of myocardial infractions. 
The interesting paper on the two new hepato- 
renal vasoactive principles, VEM and VDM by 
Shorr and others deals with their tissues of ori- 
gin and their intermediary metabolism. Also, 
the details have been given of the isolation and 
identification of VDM, its biological actions and 
of studies on factors involved in maintaining 
the integrity of the renal VEM and hepatic 
VDM systems. 

Among other articles the recent progress in 
methods of isolation, chemistry and physiology 
of aldosterone has been well described by 
Simpson and Tait. A detailed paper on the 
role of micro-organisms in bringing about trans- 
formation of available steroids into desired cor- 
tical hormones has also been ably presented by 
Fried and his co-workers. Further, the two 
papers in the section on mechanism of hor- 
mone action deal mainly with insulin and 
carbohydrate metabolism. 

There is included in the end, a useful cumu- 
lative index for the first ten volumes of this 
series. The volume on the whole is very well 
got up and should prove extremely useful to 
every biochemist and medical research worker 
who is interested in the progress of hormone 
research. V. SRINIVASAN. 
P. S. SaRMaA. 
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Advances in Enzymology, Vol. XVI. Edited by 
F. F. Nord. (Interscience Publishers), 1955. 
Pp. 584. Price $11.0. 

The present volume contains eight articles 
with cumulative author- and subject-index for 
volumes one to sixteen. The first article by 
J. Baddily contains a review of the isolation and 
the structure of co-enzyme A established by 
chemical, enzymic and microbiological methods. 
The next article on the coagulation of blood, 
written by W. H. Seegers, presents the facts 
about the various components taking part in 
the coagulation of blood in the clearest possible 
manner. H. S. Mason discusses the compara- 
tive biochemistry of the phenolase complex 
and its role in the formation of flower pig- 
ments, flavanoids, lacs, tannins, alkaloids, 
melanins and lignins. A comprehensive account 
of the transamination reactions and of the 
mechanism and role of transamination in amino 
acid metabolism, presented by A. Meister, will 
demand and repay the reader’s earnest atten- 
tion. In the article on “Intermediates in Amino 
Acid Biosynthesis” contributed by B. D. Davis, 
the author has discussed the role of a large 
number of intermediates and the enzymes in 
the biosynthesis of e-amino acids. A thought- 
ful article on “Myosin” by Szent-Gyorgyi, pro- 
vides a complete survey of the structural and 
functional aspects of myosin. The article on 
“B-glucuronidase” contributed by W. H. 
Fishman sets out the distribution and proper- 
ties of mammalian, bacterial, plant, insect and 
mollusc §-glucuronidase followed by a discus- 
sion in detail on the facts concerning its histo- 
chemistry, and the role of the enzyme in phy- 
Siology and in relation to disease. The volume 
concludes with an article on the chemistry of 
the cell nucleus contributed by Allfrey, Mirsky 
and Stern, in which the authors have presented 
a critical survey of the procedures used in these 
investigations and a detailed account of the 
nucleic acids, proteins and enzymes of the 
nucleus. 

The articles written by leading workers in 
their fields cover subjects of considerable topi- 
cal interest on which adequate reviews for the 
general reader are not readily available. The 
contributors are to be congratulated on the care- 
ful sifting of material and clarity of exposi- 
tion. The publishers have fully maintained 
their reputation for the excellence of printing 
and production. The book can be warmly re- 
commended to all enzymologists, biochemists 
and those interested in these subjects. 

K. V. Grr. 
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Books Received 


Advances in Carbohydrate Chemistry, Vol. X. 
Edited by Melville L. Wolfrom and R. Stuart 
Tipson. (Academic Press), 1955. Pp. xx + 
437. Price $10.50. 

Advances in Veterinary Science, Vol. Il. By 
C. A. Brandly and E. L. Jungherr. (Acade- 
mic Press), 1955. Pp. xii+449. Price 
$ 10.00. 

Society of Biological Chemists, India—Silver 
Jubilee Souvenir, 1955. (Published by the 
Society of Biological Chemists, India), 1955. 
Pp. vii + 262. 

Recent Research on Vitamins. (Medical Dept. 
The British Council, 65, Davies Street, Lon- 
don W. 1), 1956. British Medical Bulletin, 
Vol. XII. Pp. 90. Price 15 sh. 

Iron Ores of India. By M. S. Krishnan. Indian 
Association for the Cultivation of Science, 
Calcutta-32), 1955. Pp. 177. Price Rs. 5. 

Methods in Enzymology, Vol. Il. Edited by 
S. P. Colowick and N. O. Kaplan. (Academic 
Press), 1955. Pp. xx +987. Price $23.80. 

A Symposium on Inorganic Nitrogen Metabol- 
ism: Function of Metallo-flavoproteins. 
Edited by William D. McElory and Bently 
Glass. (The Johns Hopkins Press, Balti- 
more-18, U.S.A.), 1956. Pp. xi+ 728. Price 
$ 10.00. 

Advances in Protein Chemistry, Vol. X. Edited 
by M. L. Anson, Kenneth Bailey and John 


T. Edsall. (Academic Press), 1956. Pp. 
viii+ 425. Price $9.00. 
Thermodynamics and Statistical Mechanics— 


Lectures on Theoretical Physics, Vol. V. By 
Arnold Sommerfeld. (Academic Press), 
1956. Pp. xviii+ 401. Price $7.00. 

Polymyzxin, Neomycin and Bacitracin—Anti- 
biotics Monographs, No. 5. By Ernest 
Jawetz. (Interscience Publishers), 1956. 
Pp. 96. Price $ 4.0. 

Kernmomente. Second Edition. By H. Kopfer- 
mann. (Akademische  Verlagsgesellschaft 
mb, Frankfurt am Main), 1956. Pp. xvi+ 
463. Price DM 54. 

Non-Ferrous Metal Industry in Europe. (Organ- 
isation for European Economic Co-operation, 
2, rue Andre-Pascal, Paris-16°). Pp. 92. 
Price $ 1.00. 

Reduction with Complex Metal Hydrides. By 
Norman G. Gaylard. (Interscience Pub.), 
1956. Pp. xvi + 1,046. Price $ 15.00. 

Polymer Processes—High Polymers, Vol. X. 
Edited by C. E. Schildknecht. (Interscience 
Pub.), 1956. Pp. xvii+ 914. Price $ 19.50. 
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APPLIED BIOLOGY* 


HE volume of the journal, under review, is 

the Proceedings of the Silver Jubilee Meet- 

ing of the Association of Applied Biologists 

heid in London during September 1954. It con- 

tains 39 articles devoted to various aspects of 

the biological sciences. These articles have 
been classified under eleven heads. 

Among the articles of general interest is one 
by: Sir John Russell on “The Changing Prob- 
lems of Applied Biology”. Sir John Russell 
has pleaded for close co-operation between the 
specialists of all branches of biology. He has 
dealt with the prodigious developments in the 
various sciences like development of synthetic 
chemical industry, systematic insecticides and 
fungicides, antibiotics, growth-promoting sub~ 
stances, etc. He rightly states that ‘these new 
substances, the new insecticides, fungicides, 
plant hormones, herbicides and others give 
great powers of control but they also raise a 
host of new problems’. The modern applied 
biologist is a specialist dependent on the sta- 
tistician, the chemist, the physicist and others 
for a proper understanding of this intricate 
problems. Specialisation leading to lack of pro- 
per co-ordination of the different branches is 
likely to hamper advancement. The Jubilee 
Meeting of the Association has pre-eminently 
served the purpose of bringing together out- 
standing specialists in the different branches 
of Applied Biology. 

The need for International co-operation in 
combating plant diseases and pests has been 
forcibly brought out in the three articles 
under the heading “International Co-operation 
in the Field of Crop Protection”. A _ strong 
plea to avoid overlapping of the activities of 
the different commissions sponsored by 
UNESCO, E.P.P.O., F.A.O., W.H.O., etc., has 
been made for a more efficient working of the 
International Crop Protection Schemes. 

The three articles on the problems of food 
storage and insect pests of stored products 
deal with the importance of proper storage 
conditions not only for the good of the farmer, 
but also for a sound national economy. Stress 
is laid and correctly on the fact that the pres- 
tige of a station is likely to be lowered through 
marketing insect damaged foodgrains. 

A review of the research work so far done 
on plant virus diseases and their spread: and 


control has been brought out in the four arti- 


* The Annals of Applied Biology (Vol. 42) (Cambridge 
Univ. Press), 1955. Pp. ix+414. Price 25 sk. 


cles dealing with plant viruses and virus re- 
search. The electron microscope has enabled us 
to see and study the viruses which for so long 
have been invisible and rapid advances have 
been made in the study of plant virus. Yet 
much work remains to be done on the exact 
mechanism of virus multiplication in the cell. 
Plant breeders have played an important part 
in the evolution of virus-resistant strains. 
More recently ‘tissue culture’ has afforded a 
promising way of obtaining virus-free plants 
from infected stocks. 

Considerable advance has been made in 
the field of ‘plant hormones and_  selec- 
tive weedicides. Ever since the identifica- 
tion of indole acetic acid as a plant auxin, 
a number of synthetic compounds have been 
introduced into the market. These substances 
have been of use in rooting of cuttings, inhi- 
bition of bud growth, initiation of partheno- 
carpic fruit production, for prevention of the 
drop of immature fruit, for acceleration of 
flowering of pineapples and for weed control. 
The most modern hormone which seems to act 
as a panacea for all ills is 2-4D. There are 
four interesting articles on this aspect. 

The need for education and training in 
applied biology has been forcibly brought out 
in the three articles relating to “Education and 
Extension Services in Applied Biology”. This 
subject has been discussed by the President. 
Prof. Brown, himself. The lower status given 
to the research worker in applied science as 
compared to his counterpart in pure science 
has been strongly deplored. The _ correct 
approach to biological education for agricul- 
tural research has been well discussed by 
Prof. Brown. 

Problems of applied zoology, especially bio- 
logical control of; insect pests, have been 
discussed in three articles. Taylor has ably sum- 
marised the various aspects of biological con- 
trol and summarises in the end that it is the 
best of all methods of controlling pests but 
seldom works, and there is little future for it 
in continental areas. It is to be considered 
whether in these days of chemical control 
methods, the biological control, with its limited 
scope, is really comparable with the former in 
efficacy and cheapness. 

The volume covering all aspects of applied 
biology brings out clearly the complexity of 
any biological problem and the need for co- 
ordination of different branches for their solu- 
tion. N. L. Dorr. 
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SCIENCE NOTES AND NEWS 


Zonate Leaf-spot Disease of Jowar 


R. K. Singh and H. H. Prasad, Central Sugar- 
cane Research Station, Pusa, Bihar, write that 
during September 1955, leaves of six varieties 
of Sorghum, namely, MM 9, MN 48, Rex, Sart, 
Sorgo strain C-041 and Sorgo strain R615 
varieties were found to suffer from zonate leaf- 
spots caused by Glaocercospora sorghi Bain 
and Edgerton, the incidence of the disease be- 
ing 1-0-45-0% on plant basis. Previously the 
disease has been reported from U.P. (R. K. 
Singh, Thesis, Agra 1948) on jowar and from 
United States [D. C. Bain and E. W. Edger- 
taon, Phytopath., 1942, 32, 1; 1943, 33, 220] 
on Sorghum, maize and sugarcane, etc. The 
filiform spores formed in spots and in culture 
measured 28-5-89-l1u (average 54-1) in 
length and 1-8-2-8u (average 2-3) in 
breadth. This is the first record of the disease 
from Bihar. 


Expanding Universe 

The theory of the expansion of the universe 
rests observationally on Hubble’s law, which 
shows that galaxies in space are receding from 
each other with velocities that are proportional 
to their distances apart. Evidence for this red 
shift law rests on observations obtained only 
in the narrow visible portion of the wide elec- 
tromagnetic radiation spectrum that impinges 
on the earth’s atmosphere. 

The observed red shifts have been attributed 
to Doppler effect, in which case the wavelength 
shift divided by the wavelength used should be 
constant anywhere in the electromagnetic spec- 
trum. The spectral line at a wavelength of 
2lcm. (arising from hydrogen gas in inter- 
stellar space) offers a test for this interpreta- 
tion. Hydrogen absorption measurements car- 
ried out by Lilley and McClain on the Cygnus 
source establish the constancy of the red shift 
over a base line of 50,000 to 1 in the electro- 
magnetic spectrum. This constancy is a natu- 
ral consequence of the Doppler interpretation 
giving it strong support. 

New Synthetic Hormone 

John A. Hogg et al. have announced a new 
synthetic hormone nearly three times as potent 
as aldosterone (J. Amer. Chem. Soc., 1955, 
December 25 issue). The new hormone is a 


methyl derivative of fiuorohydrocortisone ace- 


tate and is more effective than any other known 
substance in stimulating the body’s retention of 
salt, an ability that is characteristic of some 
adrenal cortical hormones. 

A second methyl hormone is also reported 
in the same article. This substance, named 2- 
methylhydrocortisone acetate, is ten times as 
active as hydrocortisone in the glycogen 
deposition assay. 


Technology of Fish Processing 


An International Meeting of Fish Processing 
Technologists, organised by the FAO, is to take 
place at Rotterdam, Netherlands, from 25 to 29 
June 1956, at the invitation of the Netherlands 
Government. The meeting will be open to any 
fishery technologist who wishes to attend. 

Dr. G. A. Reay of the United Kingdom will 
be Chairman of the Meeting and the Chairman 
of the four committee working groups—Mr. F. 
Bramsnaes of Denmark, Mr. K. Bakken of 
Norway, Professor George Borgstrém of 
Sweden and Mr. E. Heen of Norway—will pre- 
sent their reports on chilling and freezing of 
fish, fisheries products for tropical consump~- 
tion, and prepackaged fisheries products. A 
Symposium on the Chilling of Fish will be 
held during three days of the Meeting. The 
Symposium will deal with the use of anti- 
biotics, bacteriostatic ices and dips, brine cool- 
ing, sea-water ice, scale and crushed ice, and 
fresh fish quality assessment, using organolep- 
tic and objective methods. 

Fishery technologists who wish to attend the 
meeting should notify the Secretary of the 
Interim Committee, Dr. Hess, Chief, Techno- 
logy Branch, Fisheries Division, FAO, Rome. 


Endeavour Prizes 

The Imperial Chemical Industries (Publish- 
ers of the quarterly scientific review Endeavour) 
have offered the sum of 100 guineas to be 
awarded as prizes for essays submitted on a 
scientific subject. The competition is restricted 
to those whose twenty-fifth birthday falls on 
or after Ist June 1956. The subjects for the 
essays are as follows: Research in Polar 
Regions; Scientific Aids to Archzology; The 
Story of Steel-Making; The Chemistry of Big 
Molecules; New Elementary Particles; The 
Control of Plant Diseases. The essays, which 
must be in English and typewritten, should 
not exceed 4,000 words in length, and only one 
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entry is permitted from each competitor. 
Essays must be submitted without signature. 
The competitor’s full mame and address and 
date of birth should be disclosed in a sealed 
covering letter attached to the essay and 
addressed to: The Assistant Secretary, British 
Association for the Advancement of Science, 
Burlington House, Picadilly, London, W.1, and 
must be received before June 1, 1956. 

European Federation of Chemical Engineering 

The European Federation of Chemical Engi- 
neering was founded in 1953 and, at the 
moment, consists of 24 Member Societies from 
13 different European countries. The Federa- 
tion has been extremely active in the short 
period of its existence. The Federation held 
its First Congress in 1955 in Frankfurt am 
Main, which was attended by no less than 
12,150 personally registered visitors from 53 
different countries. 

A further result of this close co-operation of 
technical and scientific societies in the chemi- 
cal engineering and equipment fields is the 
careful co-ordination of forthcoming important 
events in this sphere of activities. Details of 
the events for 1956 are as follows: 7-8 June, 
1956, Frankfurt am Main: 3lst Annual Con- 
gress of the Dechema; 1-3 October, 1956; Ham- 
burg: Annual Meeting of Process Engineers; 
22-24 November, 1956, Paris: Symposium on 
Special Themes. 

The organising bodies may be approached for 
all further details concerning the events and 
functions listed above. 


Prof. G. B. B. M. Sutherland 


Prof. G. B. B. M. Sutherland, Professor of 
Physics, and Director of the Biophysics Re- 
search Centre in the University of Michigan, 
has been appointed Director of the National 
Physical Laboratory, U.K. Prof. Sutherland is 
a leading authority on infra-red spectrum 
analysis but of recent years has taken special 
interest in the field of biophysics. In 1947 he 
became Reader in Spectroscopy at Cambridge 
and in 1949 was appointed to his present post 
in the University of Michigan. He was elected 
a Fellow of the Royal Society in 1949. 


Madras University Prizes 


The Maharaja of Travancore-Curzon Prizes 
for 1956-57.—Two prizes, one for Archzology 
and one for Bacteriology, will be awarded by 
the Syndicate for the best essay or thesis writ- 
ten by any graduate of the Madras University 
on any topic dealing with the subjects. The 
value of each prize is Rs. 250: Competitors 


Science Notes and News 


Scien 

should submit their theses so as to be received 

by the Registrar not later than the Ist Marc 

1957. 

Sir William Wedderburn Prize, 1957— 
The prize which will consist of books of the 
value of Rs. 45, will be awarded to the stu- 
dent, who, having qualified in chemistry for 
the Degree of B.Sc. (Honours) or M.Sc. not 
more than two years previously, has shown 
aptitude for research. A thesis on any re 
search work conducted by the student should 
be submitted with the application so as to be 
received by the Registrar, University of 
Madras, not later than the 30th April 1957. 


Directory of Aluminium, 1955 


An attractively got-up brochure on Alumi- 
nium has been published by the India Section 
of the Electrochemical Society, Bangalore-3, 
under the editorship of Dr. N. R. Srinivasan 
The brochure has three sections: The techni- 
cal section comprises articles on various as- 
pects of aluminium among which mention 
may be made of: The History of Aluminium, 
by V. Ramachandran and N. R. Srinivasan; A 
Perspective of the Indian Aluminium Indus- 
try, by Mahesh Chandra; Aluminium in Tele 
communication Industry, by S. Krishnamurthy; 
Some Aspects of Aluminium Research in India, 
by E. G. Ramachandran. The reference sec- 
tion gives physical and chemical data which 
will be of muth use to industrialists, as well 
as information on patents, standards and cur- 
rent researches on various aspects of the 
metal. The Directory Section contains the 
names and addresses of industrialists and 
manufacturers dealing with aluminium from 
the ore stage to the finished product. 

The venture is a laudable one and deserves 
support from the Government, industry, trade, 
and research workers. 


Award of Research Degree 


The University of Bombay has awarded the 
D.Se. Degree in Botany to Sri. V. S. Rao for 
his thesis entitled, “Studies in the Floral Ana- 
tomy and Floral Morphology of the Bicarpel- 
late and Some Other Families of Angiosperms”. 

The Nagpur University has awarded the 

D.Sc. Degree in Zoology to Dr. B. S. Chauhat 
for his thesis related to “Studies on Indian 
Fauna”. 
* The Delhi University has awarded the PhD. 
Degree in Botany to Sri. R. Narayana, for his 
thesis entitled “Morphologica) and Embryologi- 
cal Studies in the Family Loranthacez-Loran- 
thoidez”. 


464-56. Printed at The Bangalore Press, Bangalore City, by C. Vasudeva Rao, Superintendent, and 
Published by A V. Telang, M.A., for the Current Science Association Bangalore. 
Editor: Prof. G. N. Ramachandran, A. C. College of Technology, Madras 25. 
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SUNVIC 
ADJUSTABLE BIMETAL THERMOSTATS 


The design and manufacture of accurate Thermostats which 
are at the same time robust and reliable, are the result of 
considerable engineering skill and research experience. The 
claim of SUNVIC CONTROLS LTD., LONDON, to success 
in this sphere is proved by the thousands of Sunvic Thermo- 
stats that are. sold each year for such diverse applications as 
the control of laboratory ovens and water-baths, incubators, 
moulding platons, etc. 


Accredited Agents | 
MARTIN & HARRIS (PRIVATE) LTD. 
(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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TEMPO 
Electrode Boiler 
(Patent Ponting) 


* An automatic handy 
device for steam 
distillation in labo- é 
ratories. 

A Really Dependable Balance for Degree 

* Steam at a constant Classes and Research Laboratories 

pressure of 9-10" 


w.G. Sensitiveness  1/10th mg. 


Capacity .. 200 gm. 
Price: Rs. 300/- 


* Works on 230 V. A.C, 


Catalogue on Request 
Manufactured by: 


Keroy Ltd. 


BANARAS CANTT. :: CALCUTTA 10 


For further particulars write to: 


Tempo Industrial Corporation, Ltd. 
1st Floor, Devkaran Mansion 


—RELIABLE HOUSE FOR— Latest Developments 


“GAS PLANTS 


now working on cheaper oil 
than PETROL. Reduce costs 
still lower. 


LABORATORY GLASSWARES 
(Plain and Graduated) 


@ THERMOMETERS & HYDROMETERS 
(Various ranges) 


LABORATORY PORCELAINWARES & 
SILICAWARES 


@ NICKEL AND PLATINUMWARES 
@ WHATMAN FILTER PAPERS 
MICROSCOPES & ACCESSORIES 


® BALANCES, TINTOMETERS, AEROGEN 
GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact; 
UNIQUE TRADING CORPN. 


51-53, Babu Genu Road 
BOMBAY 2 


GANSONS 
Limited 


P.0.8. 5576, BOMBAY 14 
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(WATER OR OIL) 


Various sizes and temperature ranges for 
general laboratory work. Maximum dimen- 
sions 18"x 12". Maximum tempe- 
rature upto 300° C. Accuracy of control 
to within + 0-05° C. Efficient Stirring, 
with glass walls on two sides for good 
visibility, and metal framework for strength. 
Switch board and control box atiached to 
one of the sides. 


Entirely Our Manufacture 


For full particulars, please write to: 
THE GENERAL 
ENGINEERING AND SCIENTIFIC CO. 


WALTAIR, VISAKHAPATNAM-3 
(Ss. INDIA) 
Technical Adviser : 
Dr. |. RAMAKRISHNA RAO 
M.A., Ph.D. (Cal.), D.Sc. (Lond.) 


BOROSIL 


LABORATORY GLASSWARE 


such as 
FLASKS, BEAKERS, CONDENSERS, 
MEASURING FLASKS, MEASURING 
CYLINDERS, PIPETTES & ANY 
SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 


APPARATUS CO. LTD. 
CHOTANI ESTATES, PROCTOR ROAD 


THERELEK ELECTRIC 
MUFFLE FURNACES 


for temperature up to 
1000° C. 


Different sizes 


ALSO 


Tube Furnaces 

Pot Furnaces 
Temperature Controllers 
Temperature Recorders 
Pyrometers 
Thermocouples 

Electric Ovens 
Incubators 

industrial Electric Heaters 
Thermostats, and other 
Electrical Instruments 


For further details contact: 
THERMO-ELECTRIC EQUIPMENT COMPANY 


BOMBAY 3 
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We design and supply: 
VARIOUS TYPES OF 
ELECTRONIC EQUIPMENT 


SUCH AS 
STABILIZED POWER SUPPLY UNITS 
BATTERY CHARGERS FOR HOME, GARAGE AND GENERAL PURPOSE 
NEON SIGN TRANSFORMERS 
CONSTANT VOLTAGE, BOOSTING, GLOW DISCHARGE, STEP-UP, STEP-DOWN 
TRANSFORMERS 


BATTERY ELIMINATORS, METAL RECTIFIERS, WAVE-BAND SWITCHES, ETC., ETC, 


FOR ANY DESIRED SPECIFICATIONS : 


We have been designing and supp!ying to the market 
various Electrical and Electronic Equipment for over 15 years past 


GUARANTEED PERFORMANCE | PROMPT ATTENTION I! 


RADIO ELECTRIC LIMITED 


. 2B LAMINGTON CHAMBERS, LAMINGTON ROAD, BOMBAY 4 


TELEPHONE: 62761 Grams: “ LABFURNISH ” 


LABORATORY FURNISHERS 


DHUN MANSION, VINCENT ROAD, DADAR, BOMBAY 14 


Just Received 
PAUL WAECHTER German Students’ & Medical 


Microscopes 
MEMMERT Electric German Ovens 
ROTOFIX German Centrifuges 


CAMBRIDGE Dial Thermometers 
MUFFLE FURNACES 
STIRRERS Electric, German 
ZEAL’S Factory Hygrometers 
' —Plus— 
LABORATORY GLASSWARE, Etc. 
FURTHER PARTICULARS ON APPLICATION 


Branch Office: 
MOTILAL MANSION, KAPASIA BAZAR, AHMEDABAD 2 
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INJECTABLES — Safe and Dependable | | 


TRADE 


| 
A wide range of parenteral preparations for meeting the growing requirements | 
| 


of the Medical Profession are now being processed in our Laboratories. They are 
made from Standard Chemicals employing double distilled and PYROGEN FREE 
water. Their containers (Ampoules) undergo rigid neutrality tests before they are i} 


selected for use. These Injectables are therefore guaranteed to be absolutely 
safe and dependable. 


The following are but a few of our well-known Injectables : 


RETICULIN .. «+ «+ A Potent extract of Liver 
@ HEXOPURIN... .. .. An urinary Antiseptic | 
CALCITOL ce ce Injectable Calcium Gluconate 

CEVITAMIN.... .. ‘Vitamin C 

@ GLUCOSE SOLN... .. .. aa] Pure Dextrose 


Mysore Industrial & Testing Laboratory Ltd. 


Malieswaram P.O., Bangalore 3 


Bengal Chemical and Pharmaceutical Works, Ld. 
~The Largest Chemical Works in India 


Manufacturers of Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet 
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
Disinfectants, Tar Products, Road Dressing Materials, etc. / 
Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum, | 
Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph., 
Potassium Permanganate, Caffeine and various other Pharma- 
ceutical and Research Chemicals. 
Surgical Sterilizers, Oxygen Apparatus, Distilled Water Stills, 
Operation Tables, Instrument Cabinets and other Hospital 
Accessories. ; 
Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 


Fire Extinguishers, Printing Inks. 
Office: 94, CHITTARANJAN AVENUE, CALCUTTA-12 
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* FINE CHEMICALS 
* VITAMINS 
* STAINS, Etc. 


Please refer to: 
B. BABULAL & CO. 


P.B. No. 2409, BOMBAY 2 
Gram : PETROLIUM Phone : 28465 


Betore buying anything in 
CHEMICALS 


Please contact 
YOUR RELIABLE SOURCE 


Laboratory Chemical Co. 


89, PRINCESS STREET 
BOMBAY 2 


Gram: ‘ CHEMISALES ’ Call: 33275 


Direct Importers, Stockists & 
Dealers in 
A. R. ACIDS, LABORATORY 
CHEMICALS, AMINO ACIDS, 
STAINS & DIFCO PRODUCTS 


In the Field of 
NEUTRAL GLASS INDUSTRY 


TRANSFUSION BOTTLES 
VACCINE PHIALS 
OUNCE. BOTTLES 

GLASS TUBINGS & RODS 
REAGENT BOTTLES 


AMPOULES OF ALL DESCRIP- 
TIONS 


METRO GLASS WORKS 
LIMITED 


20, NETAJI SUBHAS ROAD (ist FLOOR ) 
CALCUTTA 1 


Gram: NEUTRAVIAL PHONE: 22-3331 


CURRENT SCIENCE 


(ESTD. 1932) 
MALLESWARAM P.O., BANGALORE 3 


The premier science monthly of India 
devoted to the publication of the latest 
advances in pure and applied sciences 


Conducted by 
THE CURRENT SCIENCE ASSOCIATION 
with the editorial co-operation of eminent 
scientists in India 


Annual subscription: 
India Rs. 8 
Foreign Rs. 10; Sh. 16; $ 2.50 


Further particulars from:— 


| i Importers | | 
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| | || CURRENT SCIENCE ASSOCIATION 

| Maileswaram P.O., Bangalore 3 


LABORATORY 
Gallen CENTRIFUGES 


JUNIOR MODEL 
Maximum speed 3000 to 4000 r.p.m. 


Designed to meet the needs of users requiring a reliable 
and safe (no exposed parts) yet inexpensive machine to 
take tubes up to 50 ml. capacity 


UNIVERSAL MODEL 
Maximum speed 3000 to 5000 r.p.m. 


Heavily built and designed to withstand the most arduous 
operating conditions. Bench and portable models available 
also a wide range of heads 


Accredited Agents 


MARTIN & HARRIS (PRIVATE) LTD. 


(Scientific Department) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 
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NEW UNIVERSAL TEST METER 
METRAVO 


Combining handy size and versatility in a manner cnnansiind by any other 
test instrument, it is ideal as a practical and universal test meter for 
overhaul shops, laboratories, test and assembly depariments, and 

for electrical engineers, wiremen, illuminating engineers, 
tele-communication engineers, radio technicians and 
- amateurs. The spring-mounted movement is virtu- 
1 ally unaffected by mechanical shock, and in 
} conjunction with a high-strength moulded 
| case makes the METRAVO capable 
df meeting the most arduous 
practical requirements. 


Please ask for illustrated leaflet from: 


| 
| The Sole Agents 


THE SCIENTIFIC INSTRUMENT CO., LTD. 


CALCUTTA - MADRAS - NEW DELHI - ALLAHABAD - BOMBAY 
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